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Ore of the requirements for graduation from the New 
York State College of Ceramics as a Bachelor of Science 
in Glass Technology is the preparation of a thesis. This 
requirement applies also to candidates in Ceramic Tech- 
nology and Engineering. It was established when the 
“School of Clayworking and Ceramics” was given col- 
lege status in 1932, and the curriculum was revised un- 
der the direction of Dean M. E. Holmes. The writing 
of a bachelor’s thesis is omitted entirely or made op- 
tional in many, or perhaps most similar institutions. 
However it may be regarded elsewhere, the results at 
Alfred, and the testimony of graduates, show that thesis 
work is one of the most valuable experiences of the 
student. 

The primary purpose of the thesis requirement is to 
make the student become acquainted with the method- 
ology of research. He selects, or is assigned, some sub- 
ject that arouses his interest. He searches the avail- 
able literature to find what others have done, decides 
upon a line of experimental work, devises or adapts 
apparatus, collects data, tabulates, plots, and summarizes 
his results, draws what conclusions he can, and sug- 
gests how further studies may be carried forward. 

All of this is different from the usual laboratory ex- 
ercise, where the student follows directions for a pro- 
cedure that seems to him entirely routine and stereotyped, 
taking readings and notes and getting results that he 
is “supposed to get.” The thesis has something of ad- 
venture about it. No one has traveled exactly the same 
road before. 

The time allotted for thesis work is scheduled at four 
clock hours per week, or two credit hours for each 
semester. This amounts to a little more than ten per 
cent of the total Senior-year credit. In emphasis on the 
student’s part, it is usually his major interest and activ- 
ity, and actually more than the allotted time is spent. 
Even so, a man necessarily does much less thorough 
work than a graduate would do. He misses some of the 
historical material, and his data are often incomplete 
and insufficiently checked and verified. He seldom finds 
any results that are startling or even particularly sig- 
nificant. But he does discover that he can become 
reasonably expert in the narrow field of his choice, and 
he does acquire a measure of skill that will be per- 
manently useful to him. 
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It is not often that these beginners’ researches are 
of so finished a character that they are acceptable as 
technical papers for publication. Nevertheless, some of 
them have been accepted. In the present article, partly 
by way of illustration of the kind of work done, and 
partly because of the interesting nature of the methods 


and the results, two of these Senior theses will be re- 
viewed. 


MEASUREMENT OF THE ELECTRICAL 
CONDUCTIVITY OF A GLASS 


By Frank L. Cornish 


This study was undertaken to attempt to verify previ- 
ously published data on the change of electrical con- 
ductivity in glasses with temperature, using a simple 
experimental method, in a temperature range between 
200° and 650° C. 

The glass chosen for measurement was a laboratory 
cane or lamp-working glass made by Kimble. It was in 
a convenient form for specimen, and it was more homo- 
genous than any crucible-melted specimen could be 
made. It contained less than 68 per cent silica; a 
moderate alkali content, chiefly soda; dolomitic lime; 
baryta, alumina, and boron oxide in small amounts. This 
composition provided enough of the important sodium 
ion to give adequate and steadily increasing conduc- 
tivity as internal mobility increased with rise of temper- 
ature. 

Facilities were not available for work at room tem- 
perature, where Curtis’ had found the volume resistivity 
of fused silica to be 5x 10'* ohms per centimeter cube 
at 22° C. Such high resistances have been measured by 
use of the pliotron vacuum tube, placing Pyrex-brand 
electrical glass at about 10'*, plate glass at 10'*, and 
certain special glasses as low as 10°, in ohms per cen- 
timeter cube at room temperature. 

The only published work referring to measurements 
ranging from room temperature to 1200° C was that 
of Fulda?, who worked with Thuringian (an alumina- 
bearing) glass. His values range from 10'* at room 
temperature to 1 ohm, above 1200° C. 

The electrical resistance of a glass below the anneal- 
ing point, like other properties, depends upon the degree 
of annealing. In this region, time is required for the 
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physical properties of a glass to become adjusted to 
final, constant value.* This time depends upon the vis- 
cosity of the glass. In measurements of electrical con- 
ductivity, this effect shows up as a time lag in the change 
of resistance. Littleton and Wetmore’ did extensive 
work on this subject. Whereas, Fulda reported that the 
electrical resistance curve of a glass changed abruptly 
near the annealing point, Littleton has shown that this 
discontinuity is not due to a “transformation” at that 
point, but to a time delay. Measurements upon “stabil- 
ized” glass—glass that has been held long enough at 
each temperature to assume the constant properties truly 
characteristic of that temperature—show no break in 
the curve or “transformation point” when the logarithm 
of resistance is plotted against reciprocal of absolute 
temperature (log R vs. 1/T). 

In Fulda’s work, the breaks in his curves came at dif- 
ferent temperatures between 475° and 520°, as rates of 
heating increased. Littleton and Wetmore were able to 
show that the higher temperature of the break in the 
curve for a chilled glass could be lowered by annealing, 
and finally smoothed out entirely by stabilizing by very 
slow heating. 


Experimental 


The test specimens were cylinders about 46 mm. in 
length and 12.5 mm. in diameter, sawed with a diamond 
abrasive saw from a 14 inch rod. The ends were ground 
flat with a coarse abrasive, and smoothed with a fine one. 
In order to provide perfect electrical contact, the smooth 
ends were plated with a fine film of platinum, after the 
method used by Badger and White.* This involves ap- 
plying a varnish of platinum chloride in alcohol and 
oil of lavender, drying, and heating to 450° C. 
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Fig. 1. Apparatus for Heating and Holding Specimen. 


1. Glass Test Cylinder 
2. Brass Rod 

3. Furnace 

4. Spring 


The furnace was a 14% x 12-inch refractory tube wound 
with resistance wire and suitably insulated and housed. 
Current was controlled by a “Voltrol” transformer in 
the 110-V circuit. A fairly constant heating rate of a few 
degrees per minute could be maintained. Temperature 
measurement was by chromel-alumel thermocouple and 
potentiometer. The couple was enclosed in a thick- 
walled glass tube the size of the specimen, to minimize 
differences between couple and specimen temperatures. 

Contact between the source of E.M.F. and the specimen 
was made by small brass rods extending out each end 
of the furnace through the heat-insulating plugs, and 
fitted with 4% inch brass disks where they met the ends 
of the specimen. One rod was fixed firmly in its angle- 
iron guides attached to the wooden mounting of the hori- 
zontal furnace; the other was free to slide in holes in 
the guides, and was held against the specimen by a coil 
spring in thrust. 
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For the actual measurement of resistance, an attempt 
was made to use high-frequency current, known high re- 
sistances, wheatstone bridge, and telephone receiver. This 
proved to be beyond the powers of the experimenter and 
his equipment, and it was abandoned in favor of direct 
current measurement. As sources of E.M.F. dry batteries 
were employed, in groups giving successively 67.5, 45, 
22.5, 12, 6, and 1.5 volts. The current was read on a 
microammeter in series with battery and specimen. Mo- 
mentary push-button contact was all that was needed 
when readings were made, and little, if any, falling-off 
of current or “polarizing” effect could be observed. 

The sensitivity of the microammeter on its lowest scale 
(0-50) was sufficient to detect faint current at 150° to 
170° C, but definite readings could not be made below 


200° C. Values for the total resistance of the specimen 
E 

were calculated from Ohm’s Law: R = —. Specific re- 
I 


sistance was calculated, considering D, the diameter of 
the cylindrical specimen, and L, its length, by the for- 
x D? 


mula: R? = 





R. Thus, the greatest resistance that 
4L 

could be measured with any degree of accuracy corre- 

sponded to a current of 1.0 microampere at 67.5 volts 





E 67.5 
E.M.F. At this value, R= — = — = 67,500,000. 
I .000001 
The specific resistance R' becomes 
2 
a D* 7.1.25 
— R = — X 675 X 10° = 180 X 10°, whose 
4L 4.4.6 


logarithm is 7.26. Similar observations, with changes 
in battery voltage and microammeter scales as tempera- 
ture rose, were brought into calculation to obtain resist- 
ance values for 5° temperature intervals, up to the limit 
of the microammeter. 

Specific conductivity, in mhos, or reciprocal ohms, was 
calculated for 20° intervals of one run, and the results 
are plotted against temperature in Fig. 2. This graph 
is of no great interest, except as it shows the extremely 
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rapid increase of conductivity with temperature above 
the annealing range. The graph simply resembles a 
indicates no abrupt 


fluidity-temperature curve, and 

changes in properties whatever. 
If however, the example of previous investigators is 

followed, and the log of specific resistance is plotted 


against reciprocal of absolute temperature 1/T, a more 
interesting picture emerges, as in Fig. 3. Three runs are 
plotted, the variations in which may be attributed to 
different heating rates. The so-called “transformation 
point” is very definite, with a variation of 7° between 
the three. 

The apparatus and the method may now serve as the 
basis for class experiments in the laboratory. 


PYREX-BRAND CHEMICAL GLASS 
AS BOND IN PORCELAIN 


By Thaddeus A. Kupinski 


The object of this investigation was to determine what 
change would be made in the properties, particularly the 
thermal expansibility, of a whiteware or porcelain body, 
if the glass of Pyrex beakers and flasks were substituted 
for feldspar as the “flux” or bonding material. 

It is not possible to say what the composition of the 
glassy phase in a porcelain may be, when feldspar is 
used as the flux, because the feldspar melts incongruently 
and not all of it ever becomes liquid; however, some of 
the quartz dissolves in the liquid phase, probably also 
some of the clay substance, but mullite may crystallize 
during the cooling. It seems likely that, in general, the 
glassy phase predominates in the body, and that the 
expansibility of the body would be governed largely by 
the character of the glass. 

In replacing feldspar by ready-made glass, a somewhat 
similar uncertainty is encountered, because of the inde- 
terminate amount of quartz and clay substance that may 
dissolve during the firing. Certainly, the initial glass, 
if it is Pyrex resistant glass, has a lower coefficient of 
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thermal expansion (33 x 107, per°® C, linear) than the 
usual porcelain has, and it might he expected to pro- 
duce a low-expanding body. The point to be settled 
here was, whether the entire body would be held to seme- 
thing like the low expansibility of the glass, or whether 
the crystalline material would exert a considerable in- 
fluence. 
Two types of whiteware body were made: 

No, 1, Electrical Porcelain 
Tenn. Ball Clay 30 
Ga. Kaolin 5 
Newark Kaolin 5 
Flint 27 
Feldspar 30 
Whiting 5 


No. 2, Insulator Body 
No. Carolina Kaolin 
Florida Kaolin 
Tenn. Ball Clay 
Feldspar 
Flint 
Whiting 

The substitute bodies, designated as No. 1P and No. 
2P, were identical respectively with No. 1 and No. 2, 
except that Pyrex resistant glass was substituted for feld- 
spar in equal weights. The glass was prepared by crush- 
ing and grinding fragments of laboratory ware, mag- 
netically removing iron introduced by grinding, then 
ball-milling to 200-mesh fineness. 

Batches were mixed by ball-milling in the wet condi- 
tion, poured as slip into gypsum bats, then extruded by 
pressure through a die when the proper consistency had 
been reached. Rods 1% inch in diameter were made for 
thermal shocks tests, and rods of 14 inch diameter served 
for expansion measurements. 

Bodies Nos. 1 and 1P were fired to cone 9-10, and 
bodies Nos. 2 and 2P were taken to cone 11-12. The 
(Continued on page 424) 
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RECENT DEVELOPMENTS IN WAGE AND SALARY 
STABILIZATION 


By 0. C. COOL 


Director, Labor Relations Institute, New York 


I, the midst of more dramatic developments along the 
labor front, such as manpower priorities, employers must 
not overlook the almost month-to-month changes in wage 
and salary stabilization. Recent reports prepared by our 
Industrial Division on this subject have explained in 
detail four outstanding developments which further af- 
fect or restrict the employer’s right to give increases. 

These four changes in the wage and salary stabiliza- 
tion picture consist of the following developments: 


1. Limitations on the percentage of new workers who 
may be hired above the minimum in the rate range. 

2. A new procedure on general increases which pre- 
serves established differentials. 

3. The development of a consistent policy on “fringe 
raises” by the Regional War Labor Boards. 

4. Disclosure that Treasury-controlled executives, ad- 
ministrators and professional employees have a bet- 
ter chance for increases than had previously been 
expected. 


In considering the following details, it is important to 
recall the factors which determine whether a given em- 
ployee comes under the Treasury or the WLB. The 
Treasury Department has jurisdiction over workers who 
(1) earn salaries of $5,000 a year or more and (2) em- 
ployees who occupy administrative, professional or ex- 
ecutive positions. The War Labor Board controls all 
others. 


Hiring Above the Minimum 
The War Labor Board has amended its General Order 


31 by restricting the number of employees who may be 
hired at rates above the minimum for a particular job 
classification. Under the old rule a company could hire 
employees at any figure within the rate range, provided 
the workers had the experience and aptitude to warrant 
a higher-than-minimum wage or salary. 

Under the new regulation, which applies to all em- 
ployers with 31 or more workers, only 25 per cent of 
the new workers within a yearly period can be paid 
above the minimum to start. The other 75 per cent may 
not be paid more than the bottom of the rate range for 
the job. 

The percentage limitation is based on job classifica- 
tions, and not on plant-wide personnel. For example, 
within the next year a company plans to hire 20 me- 
chanics. The rate range for the job is 90c to $1.25. 
Fifteen of the new men—75 per cent—must be hired at 
the minimum, or 90c. The remaining 5 may be paid 


a rate anywhere within the range if they have the experi- ° 


ence to back up the higher-than-minimum scale. , 

If less than four workers are hired in a single classifi- 
cation, one of these newcomers may be hired at a rate 
in excess of the minimum. For instance, if three stenog- 
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1aphers are hired, and the rate range is $25 to $35, one 
girl may be paid more than $25. 

The obvious caution to be observed is this: don’t 
squander your 25 per cent allotment on average or medi- 
ocre applicants. Workers who really deserve the differ- 
ential above the minimum may come along after your 
quota has been exhausted. 

Newly-hired employees to staff new departments or 
new plants are also covered in the new regulations. Dur- 
ing the first year of operation, 50 per cent of the new 
employees of a new department or plant may be hired 
at rates above the minimum of the wage bracket for 
the classification. After the first year, only 25 per cent 
of the employees may be so engaged. 

New job classifications are also provided for. In any 
new job classification where less than four employees are 
hired during the given year, one may be paid more than 
the minimum. Of course, job classifications and rates 
for new departments or new plants must be submitted 
for approval before they are put into effect. 


Preserving Established Differentials 


Under the new procedure, if the War Labor Board 
approves a new rate bracket, all employees covered by 
the range can be moved up without further approval, thus 
preserving established differentials—provided the aver- 
age rates does not exceed the midpoint of the new range. 

Here is how the new rule works: 

An employer has 10 employees in a department. The 
rate range approved by the WLB is 60c to 80c. The 
midpoint of the range is 70c. The employer raises two 
employees from 70c to 75c, two from 65c to 70c, two 
from 62'4c to 67¥c, two from 60c to 65c and two from 
55c to 60c. The average rate is now 6744c, which is 
less than the midpoint of the range—70c. 

Only one figure in this instance—-75c—exceeds the 
midpoint of the range. Because it is 5c over the mid- 
point, the nickel must be deducted from the individual 
worker’s budget under General Order 31. The rest are 
below the midpoint, and need not be included as part of 
the merit and length-of-service increase budget. 


Consistent Policy on “Fringe Raises” 


“Fringe raises,” as defined by the WLB, consist of 
such non-direct wage benefits as night-shift differentials, 
call-in pay, year-end bonuses. recruitment bonuses, sug- 
gestion bonuses, paid meals and sick leave plans, etc. 
All such benefits require WLB approval, depending in 
the main upon the practice in the industry. Once ap- 
proved, they become an integral part of the wage struc- 
ture. 

Following, in detail, is the policy of the War Labor 
Board on the various “fringe” issues, as compiled by the 
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Field Staff of the Labor Relations Institute. 


1. Night shift differentials. Unless the practice would 
be entirely new to your industry, the War Labor 
Board will approve applications for payment of a 
night shift differential. It has been the Board’s pol- 
icy to grant up to 10c and hour, or 10 per cent of the 
hourly wage, whichever is the higher, for the third 
shift, and 5c for the second shift. 

. Call-in pay. The regional Boards have adopted a 
general practice of granting pay for not more than 
four hours in cases where an employee has reported 
for work and finds that he is not needed. 

. Year-end bonus. If you paid a higher year-end 
bonus in 1941 than you did in *42 or °43, the Board 
will approve your request to go back to the 1941 
amount—if you can prove that unusual circumstances 
prevented continuance of the 194] rate in the en- 
suing years. 

. Recruitment bonus. Cash bonuses of $10 and $25 
have been allowed by the WLB as rewards to em- 
ployees who recruit new workers. While approval 
for such bonuses is not required in some areas, it is 
safest to take no chances. File Form One with your 
local Wage-Hour Division. 

. Suggestion bonus. No approval is needed on bonuses 
given for worthwhile employee suggestions which are 
actually used and which effect real savings. How- 
ever, the plan must not function as a hidden wage in- 
crease, and the awards must not exceed the value of 
the contribution for which they are paid. 

. Paid meals. The WLB will seldom turn down a re- 
quest for payment of a half-hour lunch period for 
workers who are engaged in continuous shift opera- 
tions. It will also grant permission to pay for din- 
ners in cases where the workers are required to work 
three hours or more beyond the normally scheduled 
workday. 

. Sick leave plans. These will be approved by the re- 
gional Boards, provided they are reasonable and do 
not constitute a hidden wage increase. But it is still 
a serious violation to pay for unused sick leave. 


Treasury Liberal With Raises 


Despite rumors to the contrary, the Treasury has 
granted almost 80 per cent of all salary increases re- 
quested by employers, and nearly all salary rate sched- 
ules presented to the Salary Stabilization Unit have been 
approved—thereby making more merit increases avail- 
able. In making this data public, Assistant Secretary 
John L. Sullivan also revealed that the net average in- 
crease given by the SSU since October, 1942, has been 
14.2 per cent. These figures should reassure the em- 
ployer who hesitates to seek salary raises on the assump- 
tion that the Treasury “would probably turn me down.” 

Salary increases will be considered by the SSU if re- 
quested for the following purposes: 


1. To correct inequities. 1f WLB or SSU increases to 
one group of workers has thrown the wage relation- 
ships of other workers out of line, the SSU probably 
will make a correcting adjustment in the latter’s 
salaries. 

. To compensate for increased duties and responsibili- 
ties. This does not mean added work, as is some- 
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times thought. It specifically applies to an enlarge- 


ment of the employee’s authority and supervision. 


To fill new positions. 


be filed for these. 


To reward merit and length-of-service. These in- 
creases can be made automatically, without approval; 
if you have a regularly established plan in effect. In 
the absence of such a plan, you may request indi- 
vidual merit and length-of-service increases, on which 
the limitation is 15 per cent. 


The new Form SSU-2 must 


5. To offset the rise in the cost of living. Here, too, 
you can apply for relief, but your are limited to the 
“Little Steel” formula of 15 per cent. 


To compensate for overtime. While the Treasury 
refuses to approve overtime payments to workers 
under its control, it does permit slight raises for those 
who have to put in many extra hours. 


To aid in the prosecution of the war or other special, 
demanding reasons. Under this clause, if you find 
that you are losing key employees to higher-paying 
firms, you may ask the SSU for relief. While the 
latter disclaims the use of its. offices for the purpose 
of controlling the flow of manpower, it will extend 
a helping hand if your case is justified. 


Conclusion 


In summing up these four major developments, it is 
worth noting that only one—the rule curbing employ- 
ment of new workers at higher-than-minimum rates for 
the job—is in any sense restrictive. The other three im- 
prove or emphasize the employer’s ability to secure con- 
structive action from the stabilization authorities, pro- 
vided the requests are reasonable and justified by con- 
ditions. 


VICE PRESIDENT OF LACLEDE-CHRISTY DIES 


Announcement has been received of the death, on Au- 
gust 18, of Albert H. Killinger, Vice President and Direc- 
tor of Laclede-Christy Clay Products Company of St. 
Louis. 

Mr. Killinger became connected with the Laclede- 
Christy Company as Traffic Manager in 1919 and as- 
sumed additional duties as purchasing agent a few years 
later. In 1935 he was promoted to the position of Divi- 
sion Sales Manager, and in 1938 became Vice President 
in Charge of General Refractory sales. In 1942 he was 
placed in charge of all sales and a year later became 
a member of the board of directors. 


CONTROLLER INSTITUTE ELECTS OFFICERS 


Robert B. Hamill, controller of Swindell Brothers, Inc., 
has been elected president of the Baltimore Control of 
the Controllers Institute of America, and Theodore L. 
Champeau, treasurer of the Hartford-Empire Company, 
has been re-elected treasurer of the Hartford Control of 
the national organization. 

The Institute is a technical and professional organiza- 
tion of controllers devoted to improvement of controller- 
ship procedure. 
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SHAPE OF REFRACTORY CORROSION PRODUCED 
BY MOLTEN GLASS 


By G. H. JOHNSON and A. E. BADGER 


Dcervation of tank blocks in a glass furnace which 
has been shut down for repairs shows intense corrosion 
at the metal line, accompanied by vertical grooves in the 
blocks and the phenomenon known as “shelving,” which 
is produced at horizontal joints between the blocks. The 
last effect was explained by Scholes,’ Ross,” and others* 
as due to the corrosion of glass on the refractory at the 
joints which formed a glass of higher density. The 
clay-bearing glass would sink and expose a fresh sur- 
face of the downward-facing refractory while upward- 
facing surfaces would be covered with a protective layer 
of viscous glass. This results in more rapid corrosion 
of downward-facing surfaces than that shown by those 
which face upward. 

If the chemical composition of the refractory is ad- 
justed so that no change in density of the molten glass 
is produced when the refractory dissolves, corrosion at 
horizontal joints might be decreased. It is possible that 
such an adjustment could be made by varying the alu- 
mina-silica ratio in the refractory. Thus, it is generally 
considered that the introduction of alumina in a soda- 
lime glass produces an increase in density, while silica 
lowers it. A suitable mixture of alumina and silica 
should therefore produce no change in density of the 
molten glass as solution of the refractory occurs. 

In order to test this assumption, the following experi- 
ment was devised. Refractory specimens, one square cen- 
timeter in cross-section and long enough to hang freely 
in a small platinum crucible (30 c.c.), were made from 
the mixtures given in Table 1. 


TABLE 1 


Mixtures used for corrosion tests 


Composition of Mixture; % 
Mississippi 
Pot Clay 
80 20 
60 40 
40 60 
20 80 

100 
80 
60 
40 
20 


Specimen 


Number Alumina Silica 


A short distance up from the bottom of the specimen, 
a notch 44” wide and 34” deep was cut. At the top end 
of each sample a small hole was drilled so that the sample 
could be suspended from a platinum wire. The notch 
was cut low enough on the sample so that it would be 
completely immersed in molten glass. The samples were 
fired to 1375° C. A finished specimen is shown in Figure 
2. Ax, 

The specimens were suspended from platinum wires in 
platinum crucibles after which powdered glass cullet was 
packed around them. They were held in an electric 
furnace at about 1350° C. until sufficient corrosion had 
taken place. The specimens were then pulled out and 

(Continued on page 426) 





Figure 1. Refractory specimens after immersion in molten glass. A, original specimen. Series at top shows specimens 
after test in soda-lime-silica glass. Bottom series shows results of attack by glass containing 10% lead oxide. In both 


series, attack is more pronounced at top of notch (downward-facing surface). Position of metal line is shown by 
necked-down portion. Numbers under specimens refer to compositions given in Table 1 (high-alumina specimens at 


left; high-silica at right). Specimens were immersed for different times and do not show relative resistance to attack 
but only characteristic shape. 
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COLURED GLASSES 


A review of a Monograph by W. A. Weyl appearing in“The Journal of the Society of Glass Technology,” 
Sheffield, England. 


PART Il 


Tre first part of W. A. Weyl’s monograph on colored 
glasses which was reviewed in the June, 1944 issue of 
“Glass Industry” dealt with the principles of color and 
constitution. The second part will cover the specific 
colors that may be produced by various ions. One in- 
stallment of this part of the monograph appeared in the 
December issue of the British Journal of the Society of 
Glass Technology. It is devoted entirely to iron in glass. 
The extended treatment of iron requires but little justifi- 
cation in the eyes of the practical glass man who is oc- 
casionally thrilled and consistently annoyed by the subtle 
modes of appearance of various forms of iron in glasses 
supposedly colorless or colored by other colorants. 

While the deliberate use of iron in protective goggles 
adds to the importance of iron as a coloring material, it 
is not the experience of the makers of heat absorbing 
glass that the colors obediently follow the prescriptions 
of any recipe. In addition, the changes with heat treat- 
ment, with exposure to sunlight or invisible radiation. 
or with oxidation or reduction do not plainly indicate 
the forms of iron involved. The forms in which iron 
may act as a colorant are the trivalent and divalent 
ions alone and in combination with each other, with 
other oxidizing or reducing agents, or in different co- 
ordination. 

The present treatise is the first summary of both pub- 
lished and unpublished information which may help 
many of us to identify the anonymous couples or teams 
active in our colored goggles, heat absorbing glasses or 
“colorless” optical glasses; the identification being the 
first step towards remedy and improvement. 

This reviewer, in the following outline, will attempt 
to summarize these problems as far as they are treated 
in Dr. Weyl’s thorough study: 


Glasshouse Problems Discussed in 
Weyl’s Monograph 


A. Source of Iron 


1. Incidental 
raw material 
refractories 
iron carbonyl in furnace atmosphere 
2. Deliberate 
iron oxide alone 
with reducing agents (carbon, aluminum .. . 


with oxidizing agents (MnO.,, As,O., Sb,O. . . . 


B. Forms of Iron in Glass 
1. Fe* 

in the network (coordination 4) . . . high alkali 
or high iron content. Absorption in blue and 
UV. Brown color. 

in “holes” (coordination 6) . 
less iron . . . light green. 

in phosphate glasses . . . pink. 


.. more silica or 
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2. Fe** and Fe* 
high silica, low iron, reducing agents, high 
temperature . . . deep blue, infrared absorb- 
ing. 
3. Preponderantly Fe** . . . lighter to colorless, but 
pure Fe** never realized. 


C. Color Changes 


1. Oxidation—Reduction by 
Fe?*—Fe* equilibria 
equilibria with (a) As, Mn, Ce, Cr etc. oxides 

(b) C, Al... 
furnace atmosphere 

2. Irradiation 
sunlight (solarization) © 
UV irradiation 

3. Thermal Influences 
annealing—hardening 
melting range of base glass 
viscosity 


Chemical Processes 


D. Technology 


1. Coloration 
green (alone, with Cr, Cu... . 
blue (reduced) 
amber (with Mn,... 
Heat Absorption 
maximum (reduced by C, Al... . 
simultaneous minimum absorption in the vis- 
ible (borates, phosphates) 
melting rate of iron containing glasses 
UV Absorption (Fe*+ .. .) 
Decolorization 
iron free materials 
removal of iron (leaching, flotation, magnetic 
separation. . . 
oxidation (dark Fe**+Fe* to lighter Fe** by 
“chemical decolorizers” 
compensation (Nd, Se. . 
izers” 
complex formation and coordination change 
. . . fluorides, phosphate glasses 
UV transmission ( 


.) “physical decolor- 


(minimum iron content) 


6. Fluorescence 


Forms of Iron in Inorganic 
Compounds and Glass 


A brief introduction is followed by a general discus- 
sion of the color of iron in inorganic compounds. This 
experience and the added experience with glass proper 
is correlated in order to present a definite picture of 
the general effect on color produced by the valency of 
the iron ion and by the effect of surrounding ions. 
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(1) Valencies 6, 0 


The hexavalent and zerovalent forms of iron are not 
stable in glass. 


(2) Valency 2 


The divalent (ferrous, or Fe**)ion in aqueous solu- 
tion is colorless with an absorption in the infrared. In 
silicate glasses it cannot be obtained without the presence 
of some trivalent (ferric, or Fe*)ions. Thus the pure 
ferrous ion in glass may be colorless but in practice 


only mixtures of divalent and trivalent iron exist (blue- 
bluish green). 


(3) Valencies 2 and 3 


The simultaneous presence of ferric and ferrous ions 
causes deep, usually blue colors. 


(4) Valency 3 


The ferric ion causes a lighter yellowish-green color. 
The absorption in the violet and ultraviolet is strong. 
The color deepens to brown if the iron is present in the 
silicon positions of the glass network. This is the case 
if either much iron or much alkali is present. 
Titania too enhances this position and deepens the 
brown color. 


(5) High Coordination Number—Complexes 


In aqueous solutions and glasses the surrounding of 
the iron ion by fluorine instead of oxygen decreases its 
color. Fluorides are used as decolorizers. In low melt- 
ing phosphate glasses and many crystals (jewels) iron 
is surrounded by six oxygen ions and its color is red, 
pink or colorless. 






Variables That Favor Ferric or Ferrous Iron, 
Green or Blue Colors 


In the third chapter Weyl answers practical questions 
such as: What favors ferric or ferrous iron? What makes 
an iron glass brown, green or blue? 

In general, oxidation and alkalinity favor the ferric 
ion and brown and yellowish-green colors. However, de- 
liberate oxidation or reduction is only a special case of 
the problem and Weyl’s systematic treatment of circum- 
stantial changes of color is very helpful. 


(1) Temperature and Time 


High melting temperature of the base glass changes 
the color from brown’to green, and probably blue. High 
melting temperatures favor the lower ferrous ion by 
promoting dissociation. The equilibrium is reached only 
after a relatively long time, for instance 24 hours in a 
small crucible. 


(2) Iron Concentrations 


The more iron present the more of it is in the oxidized, 
ferric stage. Glasses containing more iron are less bluish 
than those containing less. 


(3) Base Glass Composition 


In the usual case of more “acidic” glasses the greenish 
ferric ion is lighter than the blue ferrous-ferric combi- 
nation so that oxidation favors decolorization. In more 
“basic” glasses the ferric ion is brown and darker than 
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the bluish ferrous-ferric combination; thus reduction 
favors a less pronounced color in alkaline silicate slags. 

With an increase in alakali the amount of ferrous ions 
and the blue hue decreases. 

In heavy lead glasses the iron color is darker than in 
soda lime glasses. Zinc glasses are more likely to contain 
the blue, more reduced form than many other commer- 
cial base glasses. 


(4) Oxidizing and Reducing Agents 


The oxidation of Fe** to Fe** by manganese controls 
the manufacture of brown bottles and the classical de- 
colorization of colorless glass. Small amounts of sodium 
sulfate also oxidize and therefore decolorize. But in the 
so called sulfate glasses carbon and reducing agents are 
also present and cause the predominance of Fe* and of 
bluish tints. 

The opposite process, complete reduction, is the ideal 
goal of the manufacturers of heat absorbing glass. The 
use of P,O, makes it possible to steepen the absorption 
in the near infrared so that almost colorless glasses of 
high infrared absorption may be obtained. 

Many reducing agents are used, all act similarly and 
none completely. They may also reduce sulfates if present 
and thus confuse the technologist by the manifold colors 
exhibited by sulfur and sulfides. Selenium and selenides 
may be similarly favored. A later section of the mono- 
graph will be devoted to this less explored field. 


N. J. KREmL 





HARRY SCOTT WHERRETT OF PITTSBURGH 
PLATE DIES 


Harry Scott Wherrett, 68, chairman of the board of 
directors of the Pittsburgh Plate Glass Company, died 
on August 13 after a brief illness. Mr. Wherrett had 
the longest service record 
of any Pittsburgh Plate 
employe, having been as- 
sociated with the organi- 
zation for more _ than 
fifty-three years. 


In 1891, at the age of 
15, he secured employ- 
ment as office boy with 
the Diamond Plate Glass 
Company, which in 1895 
became a part of the 
Pittsburg Plate Glass 
Company. A year later 
Mr. Wherrett was trans- 
ferred to the company’s 
general office in the city 
of Pittsburgh as a clerk in the sales department. 

Mr. Wherrett was promoted to the position of manager 
of plate glass sales in 1905, to chairman of the the com- 
mercial department in 1916, to vice president in 1919, 
and to president of the company in 1928. In 1941 he 
was named vice chairman of the board of directors and 
in January, 1944, became chairman. 

He has long been well known in business, civic and 
philanthropic affairs of the city of Pittsburgh. 
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The A. B. C of QUALITY CONTROL 


By J. M. JURAN 


Assistant to the Administrator Foreign Economic Administration, Washington, D. C. 


PART Il 


The foregoing example (Part I, Aug. issue) embodies 
many important elements of the statistical-control prob- 
lem. In particular the relation of control limits to speci- 
fication limits should be fully understood. It must be 
realized at all times that the basic objective of the proc- 
ess is to meet the specification limits and to do so 
economically. In general, a controlled process is to be 
preferred over a process out of control. However, there 
are cases where the effort required to secure control 
cannot be justified in the light of the specification limits. 
To ‘study this let us consider several classes of problems: 


1. Process not controlled, and product fails to meet 
specification limits. 

The example in which the coils were out of limits be- 
cause of the reel-to-reel variation illustrates this point. 
In such cases a shop investigation should by all means 
be conducted. The object of the investigation should be 
an identification of the assignable causes and an under- 
standing of the difficulty of eliminating such causes. Eco- 
nomic considerations will then dictate whether to: 

(a) Eliminate the assignable cause (as was done by 
going to a measured length instead of using a count of 
number of turns). 

(b) Change the specification, e.g., changing the lim- 
its to max 35 ohms, min 32 ohms. 

(c) Endure the condition by sorting the product and 
repairing or junking the defectives. 

Frequently it is found that elimination of the assign- 
able cause is simple enough and the matter can end 
there. In other cases, elimination of the assignable cause 
may be very expensive. In such event, the engineers 
must be called in to decide whether or not the expense 
is warranted in the light of the importance of the speci- 
fication limits. 


2. Process controlled, yet product fails to meet speci- 
fication limits. 

The example of the coils which were out of limits be- 
cause of the excess wire being clipped off illustrates this 
point. In such cases the answer is to: 

(a) Make a compensating change in the process (as 
was done by providing more wire at the outset). 

(b) Change the specification (as by lowering the 
minimum limit to 32.5 ohms). 

(c) Endure the condition by sorting the product and 
repairing or junking the defectives. 

Again, the choice of these actions is an economic 
problem. 


3. Process not controlled, yet product meets the speci- 
fication limits. 

If in the problem of the coils the limits had at the 
outset been max 36 ohms, min 32 ohms, then the prod- 
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uct units would all have met the specification limits de- 
spite the lack of control. Under these conditions, would 
we have been justified in making any investigation at 
all? Indeed we would. Lack of control means that some 
important variable is rampant. We should at least know 
the nature of that variable to judge to what extent it can 
affect the product. The same variable, for all we know, 
may shortly grow to an extent sufficient to put the 
product outside of specification limits. 

Whether to go to the effort of eliminating the variable 
once it has been identified is quite another problem. If 
the coils all met the wider specification limits, would we 
have been warranted in going nonetheless to the more 
expensive procedure of cutting equal lengths of wire 
from a reel to take out the reel-to-reel variation? Pos- 
sibly not. One cannot make it an inflexible rule that 
if the specification limits are met one can forget con- 
trol, any more than one can make it an inflexible rule 
that no matter how readily the product meets the speci- 
fication limits, investigation must continue until control 
is attained. A proper answer involves a consideration 
of the numerous supplemental advantages of a state of 
control.* 


4. The process is controlled and the product meets 
the specification limits. The final result of the coil prob- 
lem exemplifies this. + 

In general this situation calls for letting well enough 
alone. However, where the variations in product are 
quite small when compared to the specification tolerance, 
and where the process contains expensive operations to 
keep product variations small, it may be that some of 
these expensive operations can be dispensed with while 
still providing margin between the new control limits 
and the product limits. 

When the product is controlled and the control limits 
are well within the specification limits, the control chart 
has an additional and almost startling use, for it can 
disclose any gradual tendency for the product to ap- 
proach the specification limits before such tendency has 
produced defective pieces. We noted this in the coil 
example. The importance of this feature cannot be over- 
emphasized. Not only is this feature an advance storm 
warning, it usually allows time to go into the shop for 
shutting off the storm. 

Finally, we must note that in general (but not always) 
the specification limits apply piece by piece, whereas 
the control limits apply to the process as a whole. There 
is an enormous and relatively unexplored field open to 
design engineers for development of functional limits 
which are keyed to the control limits of the manufactur- 
ing processes. This unexplored field involves a new 
philosophy of manufacture which offers great promise 
for still further improvement in quality control. 
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The Nature of Assignable Causes of Variation 


Instead of using the word “assignable,” we might 
well have used the term “dominant” causes of variation, 
for the practical distinction between an assignable and 
a nonassignable cause is also one of order of magnitude. 
If the variation from reel to reel in the coil problem had 
been very small instead of quite significant, then the 
coil-winding process would have shown control in the 
first place. On the other hand, if the operators had 
allowed widely different lengths of wire to become “ex- 
cess” during the soldering operation, then that variable 
might have appeared in size sufficient to throw the proc- 
ess out of control, and would have been classed as an 
“assignable” cause of variation. 

Thus while the term “assignable” conforms with 
standard usage, it should be realized that in practice it 
means “big enough to make itself noticeable.” If a cause 
of variation towers in size well above the other causes 
of variation, it earns the notoriety of “assignable.” 
Otherwise it is merely one of the legion of variables 
which are present in any process, and which are ignored 
because they are sufficiently well behaved. True, elim- 
ination of any variable improves in some degree the 
uniformity of the process. However, only elimination of 
“assignable” causes of variation can make any significant 
change in uniformity. 

If this coil-winding job were to be studied with a view 
to meeting very much closer specification limits, such as 
min. 34.0 ohms, max 34.5 ohms, then it would be neces- 
sary to: 

(a) Study closely the variables heretofore considered 
non-assignable, to reduce the effect of each on the proc- 
ess (the result of all these changes might virtually be a 
new process.) 

(b) Or, add a new operation to the process, such as 
calibration of resistance during the soldering operation. 

There is thus no clean-cut separation between assign- 
able and nonassignable causes of variation. In practical 
operation, the difference is signified by whether the vari- 
ation in question shows the process out of control as 
evidenced by the control chart. Thus the attainment of 
control is in a sense the identification of the dominant 
variables and the shrinking down of the effect of such 
variables to a level such that the variable no longer has 
a dominant effect. There will remain a seething mass 
of lesser variables, none of which is dominant, and all 
of which are associated with one another in bewildering 
combinations. These combinations minimize the chance 
of the variables all tending in one direction, and thus 
yield randomness. 


Retaining an Established State of Control 


The attainment of a state of control should preferably 
be part of the original manufacturing planning of the 
job. But, whether undertaken at the outset or at some 
later stage of the job, the attainment of control intro- 
duces the problem of how to retain the status quo. The 
key to this problem is the control chart itself. 

The control chart lends itself admirably to swift re- 
view by the shop supervisor and the executive alike. This 
is so much the case that a family of control charts, de- 
picting the quality performance of an entire shop, can 
be reviewed by an executive in a matter of minutes. This 
is a most desirable state of affairs for executive control. 
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Use of the control chart to retain control requires that: 


1. The inspector record the prescribed data. 

2. The results computed from those data be plotted 
on the control chart daily (or hourly, weekly, etc., as cir- 
cumstances dictate) . 

3. The control chart be reviewed by the responsible 
supervisors. 

4. Instances falling outside of the control limits be 
subjected to a shop investigation for correction. 


None of this merely continues to happen. There are 
many things competing for the attention of the shop 
people, and there is the constant urge to defer keeping 
the charts up to date in order to take care of some press- 
ing matter. But up-to-date information is vital to main- 
taining control. Keeping up to date can be accomplished 
only by giving to the control charts a high enough 
priority. 

In like manner, investigation of instances falling out- 
side of the control limits is by no means automatic. A 
human being does not rush to his physician at every 
unusual ache or pain; he hopes the matter is transient 
and that the symptom will shortly disappear. He may 
be reluctant even to learn the worst. The shop supervisor 
is human and has a similar view with respect to the 
process whose symptom chart shows points outside the 
control limits. Life would be simplified greatly if this 
condition cleared itself up, and the supervisor is not 
disposed to deny the process such an opportunity. 

This thinking is not altogether devoid of logic. How- 
ever, it is unwise to delegate the right to ignore danger 
signals. The executive who reviews the control charts 
should insist on explanations for all instances which are 
out of control unless he himself has given a waiver. And 
he should not give many waivers. 


Investigating Lack of Control 


In practice, the first step in investigation of lack of 
control is a re-check of the test equipment, gages, in- 
spection standards, etc., to see whether they are calling 
normal product “abnormal”; viz., one questions the 
measurement rather than the product. This is logically 
the first step. Furthermore, the man who first knows 
about the failure to meet control limits (the inspection 
supervisor in this case) learns from experience the wis- 
dom of avoiding false alarms. 

If this re-check proves the product has indeed changed, 
the operating shop or the process engineer is brought 
into the picture. Here, a technical knowledge of the 
inspection item involved helps in locating the source of 
trouble. Obviously, only those conditions which can 
influence that inspection item need be examined. How- 
ever, sometimes a totally unexpected influence has crept 
in. The shop supervisors associated with the job are a 
valuable source of information. Day after day these 
supervisors, handle the materials and operate the ma- 
chines. They know, for example, that there was a power 
shutdown for 15 minutes. They know, for example, that 
an experimental batch of pieces being tried out by an 
engineer became lost and probably became mixed with 
regular product. They know much other shop lore which 
seldom appears on control charts. No experienced in- 
vestigator will ignore such sources of information. 

Not infrequently the cause for the change in process 
(Continued on page 421) 
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GLASS RESEARCH TURNS TO CRYSTAL CHEMISTRY 


Abstract of a Paper Read Before the Ann Arbor Section of the American Chemical Society 


By N. J. KREIDL 


Bausch and Lomb Optical Co. 


I. general chemistry the formulae of constitution 
were necessitated by the existence of identical combina- 
tions of elements having different properties. In glass 
chemistry the opposite difficulty prevails: products of 
widely varying compositions exhibit almost identical 
properties. In this situation glass technologists turned 
to crystal chemistry, a science which had treated similar 
problems successfully. The fertility of this step, orig- 
inated by Goldschmidt, Zachariasen, Warren, etc., can be 
illustrated by recent glass research. 

This fertility did not suffer from the oversimplification 
of the initial approach. Rules governing the charge and 
the apparent “size” of ions were set up which fitted well 
the limits and properties of Si0,, B,O, and P,O, glasses. 
The partial compatibility of almost all other elements in 
the form of so-called “modifiers” was explained by their 
position in random “hole” positions in the network of 
the “glass formers.” 

From this simplified picture there emerges gradually 
a more general concept which at the same time restores 
to all chemical constituents their individuality. The 
main requirement for a glass to exist is, in accordance 
with Morey’s postulate of a continuity between the liquid 
and rigid condition, the presence of forces opposing the 
organization of the more stable crystalline pattern. Such 
forces are equivalent to high viscosity. 

It becomes evident that neither the very strong bonds 
exerted by highly charged cations on the small selection 
of less charged anions available in the periodic system 
nor the very weak bonds exerted by the cations of the 
elements on the left side of the periodic system are suit- 
able to establish such network forming forces. The 
strongest bonds lead to molecular, frequently volatile 
compounds; the weakest to “ionic,” soluble crystal lat- 
tices. 

Moderate bond strengths, for instance, existing be- 
tween ions of charges 3-5 and an equivalent plurality of 
divalent oxygen ions encourage the interlinkage of oxy- 
gen ions between two positive ions in a continuous man- 
ner. The influence of polarization and charge distribu- 
tion overrules the simpler laws based on the geometry 
of hypothetical spheres and causes the apparent excep- 
tions. The “modifying” cations of lower field strengths 
can be accommodated to some extent without a destruc- 
tive effect on the structure of the bulk. 

Since their introduction by Warren the distinction 
between “‘network formers” and “network modifiers” has 
been used generally and successfully. It must, however, 
be borne in mind that the two types are bridged by the 
same continuity of electrical fields as postulated by 
Fajans as existing between “polar” and “non-polar” 
bonds. Dietzel’s recent work contains many potential 
applications to glass technology whieh are discussed in 
this talk. 

Grimm’s classification of all binary compounds con- 
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tains similar boundaries separating ionic, refractory and 
volatile compounds. In his charts the ionic-refractory 
boundary of oxides reaches from beryllium to zirconium 
across the periodic table and coincides with the boundary 
of network forming and modifying cations. Grimm’s 
boundary is fluid and in the case of compounds more 
complex than binary the boundary will be more fluid. 

In glasses ions like Mg, Zn, Be, Al, La, Ti, Zr, etc., can 
definitely participate in the network. Today the par- 
ticipation of K, Pb, Li, Ba, Ca cannot be neglected any 
more. 

This fluid boundary between modifiers and network 
formers may be found as a precise maximum of certain 
glass properties versus the field strength of cations intro- 
duced. An interesting example is surface tension. The 
increment imparted by various cations increases with the 
ratio of charge over apparent radius of these ions, as 
one proceeds from Li to Na, K, Ba, etc. 

As the tendency of network formation becomes mani- 
fest a maximum increase of surface tension is reached 
and it now decreases as we proceed from Mg to Zn, Al, 
Si. In the language of classical chemistry we should 
say that now the weaker fields of the large anions of 
zincates, aluminates and silicates become manifest rather 
than the increasing charges of Zn**, Al*, Si**. 

Our optical glass industry seems to be interested in 
new optical properties of glass. Since the run of optical 
properties with the periodical system is reasonably well 
understood, limits of glass formation and solubility are 
the actual problems. Principles underlying the vitrifica- 
tion of polynary systems therefore are welcome. 

The stronger ions forming the viscous glass prop- 
er have a priority for the surrounding oxygen. The 
modifiers present less exacting claims. Thus K and Na 
are completely compatible with most glass compositions, 
because they sit as they best can. The alkaline earths 
have a better priority. For certain ratios of Ca and Si 
the requirements for both ions cannot be fulfilled. The 
miscibility range caused by this competition was ex- 
plained by Warren and Pincus on the basis of charges 
and numbers of the two ions. 

The obstinacy of a second cation in securing a sur- 
rounding after its own fashion increases from Li to Ba, 
Sr, Ca, Mg. But then it decreases again, just as in the 
case of surface tension: zinc and, more so, some trivalent 
and tetravalent ions become miscible with silica glasses. 

The stability of polynary glasses appears to be con- 
trolled by a law similar to that of color harmony. In 
a modern theory of color appreciation, harmony is pos- 
sible only between very close color neighbors or between 
frank contrasts. “Uncertainty” of contrast and similar- 
ity creates disharmony. 

If two out of three component ions are different they 

(Continued on page 425) 
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Compositions 


Woldemar A. Weyl of State College, Pa., obtained and 
assigned to Monsanto Chemical Co. patent 2,354,164 for 
a copper ruby glass in which compounds of phosphorus 
are used to keep the copper in the reduced state neces- 
sary for developing and maintaining the red color. For 
ease of handling he prefers to use red phosphorus or 
phosphides, particularly copper phosphide, Cu,P,, or 
phosphite, CuHPO,. In any case, they should be com- 
pounds in which the phosphorus is contained in a lower 
state of oxidation than that of the pentoxide, P,O,. 
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P80+Sn0, 
Fig. 1. 2,353,354 : Nordberg. The field of black glasses 


in which tin oxide serves to stabilize the color. Slow 
cooling is essential. 


Weyl gives a number of batch compositions, one con- 
taining, for example, 0.6 to 0.9 per cent copper oxide 
and 0.5 to 1.0 per cent red phosphorus. The working 
method is to melt the glass batch, form the articles in one 
of the usual ways, as in a press mold, and then to reheat 
them at over 550 degrees C to develop the color. 

Black glasses which transmit no light and reflect no 
color and which are suitable for black fibers are described 
in patent 2,353,354, assigned to Corning Glass Works 
by Martin E. Nordberg. At high temperatures these 
particular glasses, when melted reducingly, are clear and 
will remain. so if cooled quickly, but will develop as black 
glasses if cooled slowly. The clear glass can also be 
made black by reheating. Fig. 1 gives a simplified idea 
of the range of compositions which constitute the inven- 
tion. In order to represent the glasses, which have four 
major components, on a three component diagram the 
tin oxide is considered as being substituted for lead oxide 
and the three components then become SiO, (silica), the 
alkalies R.O (Na,O + K,O) and PbO + SnO, (lead 
oxide plus stannous tin oxide). The major discovery is 
that while a glass containing a substantial amount of lead 
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INVENTIONS AND INVENTORS 


A Summary of United States Patents of Interest to the Glass Industry Issued During July 







oxide, melted reducingly, will ordinarily precipitate me- 
tallic lead to discolor the glass, this is inhibited with 
the addition of tin oxide within the composition range 
indicated in the diagram. As illustrated, Curve A encloses 
the field of compositions when Na,0 is used as the alkali, 
and Curve B shows how the field is slightly modified if 
K,0O is used. 

Although the curves extend to a preferred minimum 
silica content of 35 per cent, they are left open at this 
level to indicate that this is not the absolute limit. 

While Nordberg is not quite sure how the tin oxide 
performs, he believes that at high temperatures there is 
a preferential tendency for at least part of the stannic 
oxide to be reduced to stannous oxide, and at temperatures 
in or slightly above the upper annealing range of the 
glass the oxidation-reduction equilibrium is reversed and 
the stannous oxide reduces the lead oxide to metallic 
lead, being itself oxidized to stannic oxide. Rapid cooling 
through this range prevents such reversal. These tem- 
peratures are too low to allow the lead to precipitate 
or agglomerate and it remains highly dispersed, making 
the glass black. 


Furnaces 


Arthur L. Pasquier of Butler, Pa. (Franklin Glass 
Corp.), received patent 2,352,860 for improved methods 
of firing glass furnaces. He discusses the action of vari- 
ous types of gas flames, stating that when the theoretically 
correct amount of air is provided for combustion, the 
result is a short hot flame which may be destructive to 
the refractories; he outlines the theory which holds that 
such a flame, being non-luminous and lacking incan- 
descent carbon particles, lacks the strong radiant heating 
power which is needed for melting glass. So as to ob- 
tain control of these variables he has designed the ar- 
rangement shown in Fig. 2. This indicates the firing end 
of a glass furnace with an up-take or checker flue, 6, 
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Fig. 2. 2,352,860 : Pasquier. Movement of the burner 
blocks, 7, into or partially out of the furnace, so as to 
cover in varying degrees the uptake from the regenerators, 
controls the nature of the resulting flame. 
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within the end wall. In Pasquier’s invention a number 
of burner blocks, 7, rest on top the up-take wall and are 
arranged so that they can be slid forward entirely across 
the flue, as illustrated, or withdrawn so as to cover part 
or none of the flue. The burner blocks do not cover the 
entire flue laterally but only at their particular position. 
When the burner blocks are in the advanced position it 
is said that the gas issuing from them is projected into 
the furnace with a slow, lazy or rolling flame which can 
be extended to any practical length. By moving the 
blocks backward so the up-take is wholly uncovered a 
much more turbulent and shorter flame is produced. By 
adjustment of the position of the burner blocks any 
intermediate and most suitable behavior of the flame may 


be obtained. 























Fig. 3. 2,353,532 : Williams. Complementary halves of 
glass blocks being formed by pressing, after which they 
will be swung together along path 14 to be joined before 
removal from the molds. 


Feeding, Forming and Shaping 

Fig. 3 from patent 2,353,532, granted to Josiah H. 
Williams of Baltimore, Md., shows elements of a machine 
in which the complementary halves of glass blocks are 
formed and then pressed together to complete the block 
before removal from the mold. In the view reproduced 
the two sections are being pressed into shape. In a sub- 
sequent step the curved link member, 11, which is nor- 
mally below the level of the pressing table, moves up- 
ward and causes the mold sections to follow the arcuate 
course indicated at 14. This brings the two block sec- 
tions together for joining, and they are then removed 
from the mold in completed form. 

Raymond W. Kell of Charleroi, Pa. (Corning Glass 
Works), describes in patent 2,352,957 a forming method 
for relatively large and long glass articles having open 
sides, such as the trough-like translucent enclosures used 
for fluorescent lighting tubes. Kell states that so far as 
he knows these pieces were being made previously by 
blowing them manually in pairs and later splitting and 
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Fig. 4. 2,352,957 
like charge being laid down upon a trough shaped mold for 
forming luminescent shields for fluorescent lamps. Numer- 
als 8, 9 indicate the vacuum line which applies suction to 
the mold. 


: Kell. Plan and side views of the sheet- 


trimming them. He proposes instead to use the method 
illustrated in Fig. 4, wherein a sheet-like body of glass 
of molding consistently is applied to the mold, progres- 
sively from one end to the other. His invention is based 
primarily on his discovery that it -is necessary to apply 
suction through the wall of the mold throughout the 
major portion of the time during which the glass is being 
fed to the top of the mold. Also he has found it advan- 
tageous to apply the greater suction at the end where 
pouring is begun. 


Miscellaneous Processes 


William D. Bell of Columbus, Ohio, obtained and 
assigned to Anchor Hocking Glass Corp. a group of four 
patents for apparatus for applying caps to containers. 
These are 2,352,761 to 2,352,764. 

In the process of evaporating coating substances within 
a vacuum, as reflection-reducing materials for lenses, C. 
W. Hewlett of Schenectady (General Electric Co.) pro- 
vides an improved vaporizer to give better uniformity 
of deposition. This is patent 2,354,521. It is described 
as having a perforated but otherwise closed shell, within 
which is the heater and the receptacle for the substance 
to be vaporized, with a radiation shield between these 
two elements. 

Patent 2,354,194, granted to R. K. Braunsdorff of East 
Orange, N. J. (Tung-Sol Lamp Works Inc.), concerns 
methods of making miniature lamps such as those used 
on radio panels. 


Sheet and Plate Glass 


Fig. 5 from patent 2,353,473 to L. D. Keslar of Taren- 
tum, Pa. (Pittsburgh Plate Glass Co.), shows a means 
of making laminated glass in which the plastic interlayer 
extends beyond the glass to form a border in which the 
glass is framed for mounting. This view shows an as- 
sembly in an evacuated chamber where the seal is being 
completed and the plastic is taking its permanent shape. 
A rubber bag, 21, encloses the unit which consists of two 
glass sheets separated by a layer of plastic, 3. The end 
molds, 27, shape the extended plastic into the cross 

(Continued on page 427) 
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Analysis of Cords and Stones 


In determining the source and causes of stones or cords 
in glass the petrographic microscope is usually used. In 
many cases, however, the microscopic technique does not 
give sufficient information and chemical methods must 
also be used. When the stones or cords are large the 
ordinary macrochemical procedures are usually satisfac- 
tory but when they are small a different technique must 
be used. 

Zarbo, Hunt and Smith (Journal American Ceramic 
Society, May, 1944) have developed a technique which 
consists of, in the case of stones or cords that are more 
viscous than the glass, separating the area in question 
from the main body of glass by working the sample over 
the blast lamp in such a manner that the area desired is 
clearly separated from the surrounding glass. When the 
stone or cord is less viscous than the main body of glass 
a cutting and grinding technique is used. By the very 
small silicon carbide grinding wheels (such as those used 
in dentistry) the desired area may be separated from the 
matrix glass. In both cases the separated area is then 
ground to pass a U.S. No. 100 screen. 

The cord or stone material is then analyzed for either 
silica or alumina, or both, using newly developed semi- 
microchemical procedures. In the case of silica a 50 mg. 
sample is used while in the case of alumina a 10 mg. 
sample is used. Special microchemical equipment is used 
in all determinations. In general there is no transfer of 
precipitates as the procedure and apparatus is such that 
the contaminants are washed out and the weighings are 
made on the original micro filter beaker. 

Determinations made on standard glass samples both 
by macro and micro methods showed good agreement. 
Results obtained on various stones, cords and glassy in- 
clusions are given and discussed. The semi-micro methods 
which were developed for silica and alumina are de- 
scribed in detail and the various pieces of micro appara- 
tus are illustrated. 


Effect of Substituting MgO for CaO on 
Properties of Typical Soda-Lime Glasses 


Over the past several years the General Research 
Laboratory of the Owens-Illinois Glass Company has 
published various reports dealing with the results of 
studies on the effect of composition on the physical and 
chemical properties of a soda-lime type glass. 

Their present report (Journal American Ceramic So- 
ciety, Aug., 1944) deals with the effect of replacing CaO 
with MgO and is of direct importance to the glass in- 
dustry because of the widespread use of dolomitic lime 
both with and without calcite lime. 

Using raw materials of known purity the various 
batches were melted in large platinum crucibles and 
were stirred, crushed and remelted so as to insure homo- 
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geneous glass. The properties of the glasses determined 
were: 1—liquidus temperature, 2—viscosity, 3—resist- 
ance to dilute acid, and 4—tesistance to distilled water. 
The methods of determination were the same as have been 
previously described except for the resistance to distilled 
water. In this case the method was modified to take care 
of the presence of MgO. 

The following conclusions and observations were drawn 
from the data so obtained: 1—The substitution of MgO 
for CaO in both the 10 per cent and 12 per cent CaO 
glasses causes at first a lowering of the liquidus tempera- 
ture and then an increase. The minimum liquidus tem- 
perature in the 10 per cent lime glass occurs at nearly 
7 per cent MgO, whereas the minimum occurs in the 
12 per cent lime glass near 4.4 per cent MgO. (In this 
case it is very close to the dolomitic lime composition.) 
The liquidus temperatures of the dolomitic-lime glasses 
are lower than the respective calcite-lime glasses in both 
series. The glasses in which MgO has completely re- 
placed CaO have higher liquidus temperatures than the 
respective CaO glasses in both series. 

2—The replacement of CaO by MgO results in an in- 
crease of viscosity at high temperatures for both series 
of glasses throughout the respective composition range. 
This substitution produces little or no effect on the low- 
temperature viscosity for compositions up to the dolomit- 
ic-lime ratio, but a definite increase in viscosity occurs 
in compositions having a higher MgO content. This is 
true for both the 10 per cent and 12 per cent lime glasses. 

3—The substitution of MgO for CaO causes a con- 
tinuous improvement in the resistance ‘to dilute acid in 
both the 10 per cent and 12 per cent lime glasses. 

4—The replacement of CaO by MgO in the 10 per cent 
lime glass causes a moderate decrease in resistance to 
distilled water for compositions up to the dolomitic-lime 
ratio; further substitution of MgO for CaO results in a 
definite improvement. 

The replacement of CaO by MgO in the 12 per cent 
CaO glass causes a definite decrease in resistance to dis- 
tilled water for compositions up to and beyond the dolo- 
mitic-lime ratio; in further substitutions of MgO for 
CaO, a definite improvement occurs. 





EXPORT DEPARTMENT ORGANIZED AT 
PENNSYLVANIA SALT 


Pennsylvania Salt Manufacturing Company has an- 
nounced the organization of an Export Department at 
the Company’s main office in Philadelphia. John H. S. 
Barr, who has been associated with the company for 
fifteen years, has been appointed manager of this de- 
partment. 

The formation of an Export Department is the re- 
sult of the Company’s study over the past year of the 
possibilities for post-war business in all Latin American 
countries. 
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Automatic tumbler preduction during July totalled 
5,119,730 dozens, an increase of 5 per cent over the pre- 
ceding month and of 6 per cent over July, 1943. Ship- 
ments of automatic tumblers for this month totalled 
5,434,147 dozens, an increase of 3 per cent over June 
of this year and of 12 per cent over July of 1943. Fin- 
ished stocks on hand at the end of July were reported at 
7,062,716 dozens. 


Table, kitchen and household glassware: Manu- 
facturers’ sales of machine-made table, kitchen and house- 
hold glassware for July were reported at 2,300,749 
dozens, an increase of 51 per cent over June, but a de- 
crease of 14 per cent from the figure shown for July, 
1943. 


Miscellaneous glass products manufactured in June 
were estimated at $16,000,000—the same as reported for 
May. This is also the same figure reported for June 
of last year. ; 
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Princ June activity in the glass industry showed 
some increase over the preceding month. As reported 
by the Production Index, output for June was $49,000,- 
000 as compared with $48,000,000 for May and $44,- 
000,000 for June of 1943. Production for the first half 
of the 1944 was $287,000,000, comparing with $257,- 
000,000 for the same period of 1943—an increase of 
more than 11 per cent. 


Plate glass preduction fcr July was reported at 
8,246,148 sq. ft. by the Hughes Statistical Bureau. This 
is a decrease of 11 per cent from the figure shown for 
June, but an increase of about 27 per cent over produc- 
tion for July, 1943. A total of 59,409,644 sq. ft. has 
been produced during the first seven months of 1944, 
compared to 38,578,821 sq. ft. produced during the same 
period of last year—an increase of 50 per cent. 


Glass container production for July amounted to 
8,075,249 gross, as reported by the Glass Container As- 
sociation of America. This figure shows a decline of less 
than 1 per cent from the June total, and an increase of 
about 4 per cent over July, 1943. During the first seven 
months of 1944 glass container production rose to 
59,349,614 gross, as compared to 52,777,259 gross for 
the first seven months of 1943—an increase of 12 per 
cent. ! 

Shipments of glass containers during July totalled 
7,784,442 gross, a decrease of 7 per cent from June, and 
a very slight increase over July of last year. Total ship- 
ments reported for the period of January through July 
were 57,267,855 gross—an increase of around 4 per cent 
over the corresponding months of 1943. 

Inventories on glass containers for July were 5,082,071 
gross, 2 per cent more than that reported for June and 
4 per cent over July, 1943. 
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GLASS CONTAINER PRODUCTION AND 
INVENTORY 


(ALL Figures ARE IN Gross) 


Production Stocks 

July 1944 July 1944 
Foods; Medical & 
Health Supplies; Chemi- 
cal, Household, Indus- 
trials; Toiletries & 
Cosmetics 
Dairy Products 
Home Canning 259,014 
Beverages 650,894 
Beers 921,250 146,804 
RIES ie ey ea rs oS aE re 539,539 216,399 
Wines 86,470 
Packers Tumblers 9,347 


Narrow 


2,762,910 1,945,633 


2,421,104 
253,902 


1,640,463 
386,327 
417,439 
233,189 





8,075,249 5,082,071 





GLASS CONTAINER SHIPMENTS 
(ALL Figures ARE IN Gross) 


Nacrow Neck Containers July 1944 
Foods 624,389 
Medicinal & Health Supplies 934,627 
Chemical, Household, Industrials ................. 578,566 
IE. cig Fok ero ara Naas feo dp so ec Grae» Pa 656,581 
Beers 870,972 
Liquors 519,186 
Wines 219,025 
Toiletries & Cosmetics 477,466 


Sub-Total (Narrow Neck) 


Wide Mouth Containers 


1,844,051 
251,210 
241,103 


Deter PRINCES nn nce sic ses Pre ey tee RPP 
Home Canning 

Medicinal & Health Supplies 

Chemical, Household, Industrials 

Toiletries & Cosmetics 

Packers Tumblers 


2,903,630 
7,784,442 


Sub-Total (Wide Mouth) 


Total shipments 
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Glass Tank Operators 


For Maximum Life SPECIFY 


c-S:-R 
CAST SUPER REPRACTORY 


For 





Mantels, Feeder Parts, Tuckstones, 

Burner Blocks, Port Covers, Port 

Bottoms, Port Arches, Port Skews, 

Port Baffles, Lintels, Jambs, Bridge- 
wall Covers, etc. 


C.S.R. has excellent resistance to 
HIGH TEMPERATURES 
CORROSION 
SHRINKAGE 
SPALLING 


C.S.R. is 


VACUUM CAST 
ACCURATE TO SIZE 
UNIFORM TEXTURE 
ECONOMICAL 


Write for Full Particulars 


WALSH REFRACTORIES CORP. 


High Grade Refractories for Over 50 Years 
4070 NORTH FIRST STREET 


ST. LOUIS 7, MISSOURI 














Employment and payrolls: The total number of per- 
sons employed in the glass industry during June was 
92,700. This compares with 88,500 employed in June, 
1943. 

Payrolls during June were estimated at $15,000,000— 
7 per cent higher than the May figure. This is an in- 
crease of 15 per cent over June, 1943. During the first 
half of 1944 glass manufacturers have paid approximate- 
ly $84,000,000 in salaries. 
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Monthly Trends Through June, 1944 


EMPLOVMENT ie 
(1000 PERSONS) 








50 100 
| | 
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® The twenty-ninth annual meeting of the Optical So- 
ciety of America will be held at the Hotel Pennsylvania 
in New York City on October 20 and 21. 


L-0-F DIRECTOR RESIGNS 


Clay H. Hollister, Jr., Director of Distribution Research 
for Libbey-Owens-Ford Glass Company for the last five 
years, has resigned this position to become associated 
with the Adel Precision Products Corporation of Bur- 
bank, California and Huntington, West Virginia as 
Director of Public Relations. His resignation becomes 
effective September 15. 

Mr. Hollister’s new responsibility will include direc- 
tion of selection, development, and sales of several new 
products with which Adel Precision Products plans to 
supplement its extensive lines of aviation and war prod- 
ucts. 


THE GLASS INDUSTRY 











































— ed 


——_s— 8—8— 3 —s—_8—-3—_8—_8—_5 


30- 





Official U. S. Coast Guard photo 
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YOUR PAY ROLL PLAN! 


War is a continuous job. 


Ever-widening, ever-advancing fighting fronts call for 
a never-ending flow of manpower and materiel— 
financed by a continuous flow of money. 


Your responsibility as top management increases with 
the mounting tide of battle. You’ ve been entrusted with 
two major responsibilities—steadily maintained pro- 
duction, and steadily maintained War Bond Sales 
through your Pay Roll Savings Plan. 


So keep this one salient fact before you at all times: 
The backbone of our vital war financing opera- 
tion is your Pay Roll Savings Plan. 
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Official U. S. Marine Corps photo 


Your job is to keep it constantly revitalized. See to it 
that not a single new or old employee is left unchecked. 
See to it that your Team Captains solicit everyone for 
regular week-in and week-out subscriptions. And raise 
all percentage figures wherever possible. 

Don’t underestimate the importance of this task. This 
marginal group represents a potential total sales in- 
crease of 25% to 30% on all Pay Roll Plans. 
Constant vigilance, in a quiet way, is necessary to 
keep your Pay Roll Savings at an all-time high. Don’t 
ease up—until the War is won! 


The Treasury Department acknowledges with 
appreciation the publication of this message by: 


% — Backthe Mack! om 
SELL MORE THAN BEFORE! 


This is an official U. S. Treasury advertisement prepared under toe auspices of Treasury Department and War Advertising Council 
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NEW EQUIPMENT AND SUPPLIES 


VACUUM TEST PIT FOR 
IMPELLERS 


The iarge vacuum test pit in the 
Research Laboratory of the Buffalo 
Forge Company, Buffalo, is a good ex- 
ample of what is being done to study 
stresses and improve the quality of 
high speed rotating machinery. The 
pit—so termed because the shell is set 
in concrete below floor level, is 6 feet 
in diameter by 4 feet deep. It is made 
of heavy, reinforced construction to 
withstand absolute vacuum. While it 
was designed along the lines of the 
General Electric device for testing 
turbo-super-charger impellers and 
capable of operating at 60,000 r.p.m., it 
will generally accommodate larger fans 
at lower speeds. 


In operation of the test pit, the im- 
peller to be tested is hung by a slender 
shaft from a small air turbine mounted 
on the cover. A vacuum pump then 
exhausts the air from the drum so that 
it takes practically no horsepower to 
spin the fan. The pressure within the 
drum may reach as low as 200 microns 
of vacuum (.00787 inches of mercury 
absolute as compared to standard 
atmospheric pressure of 29.92 inches 
of mercury). Under these conditions 
the power to drive the fan (exclusive 
of the turbine friction) is about 1/4000 
of the power under normal conditions. 
The acceleration must be gradual, the 
speed being under the constant control 
of the operator by means of an air 
valve and air brake. In order to keep 
the speed indicating device from ab- 
sorbing power at the higher speeds, an 
electronic frequency meter is used. This 
is a direct reading dial type instrument 
with suitable amplification. 


Several purposes are served by a 
test pit of this type. To insure the 
safety of operation of cast or fabricated 
fans, the fan may be run at sufficient 
overspeed to permit calculation of the 
factor of safety. On new design the 
impeller may be tested to destruction 
in order to determine the weakest sec- 
tion or some unpredictable condition. 
For this reason there is supplied a 
laminated shield within the main shell 
so that the force caused by rupture 
will spend itself against this shield 
and not seriously harm the shell which 
maintains the vacuum. A check on 
fan balance can be made on high speed 
impellers that might otherwise be im- 
possible, except at final installation. 
Thus, a fan that would require 1000 
horsepower to drive normally can be 
operated in a vacuum of 200 microns 
of mercury by 14 air horsepower. Then 
there is an opportunity to study stress 
conditions while the unit is in opera- 
tion. A glass aperture in the cover of 
the pit permits visibility of the im- 
peller by stroboscopic light. Also 
through the use of strain gauges in 
circuit with a cathode ray oscilloscope, 
stresses and vibration may be visualized 
and measured. 
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AUTOMATIC OIL CIRCULAT- 
ING AND HEATING UNIT 


The Oil Heating Unit illustrated, 
Model S-12, has been designed by the 
Youngstown Miller Company, Sandusky, 
Ohio, to provide heat transfer oil to 
machines which require elevated tem- 
peratures. 

A typical model or size has 12.8 KW 
of electric heaters applied externally 
to the heating portion of the tanks and 
capacity for 12 gallons of oil. It has 
three thermostats, each of which can 
be set for a desired temperature by the 
user. A simple selector switch enables 
changing the controlled temperature 
from one to another by putting either 
of the thermostats into the electric 
circuit. 

The heated oil is circulated by a 
rotary pump driven by % h.p. 1150 
r.p.m. direct connected motor and the 
pump is so located that any drip from 
the stuffing box returns to the main 
circulating oil pool. 

Both larger and smaller units are 
available. 


NEW MAGNETIC SEPARATOR 


Stearns Magnetic Mfg. Co., Milwau- 
kee, Wis., has recently developed a 
magnetic separator with distinctive and 
exclusive features, to be used princi- 
pally for concentrating of ores and 
minerals by the wet process. 

The material goes into a simple en- 
closed spout and a controlled water 
pressure feed. This creates a high dis- 
seminating effect to spread the material 
in a thin, uniform layer to the under- 
side of a submerged moving belt. Here 
it is picked up by the intercepting 
magnetic field and carried through the 
successive magnetic zones individually 
controlled by rheostats which provide a 
clean product of concentrates. mid- 
dlings and tails. 

The water sprays are of ingenious 
design and conveniently located to con- 
trol the direction and amount of flow 
to prevent contamination of material 
from floating impurities. 


Clean separation by the Stearns 
Type “MWI” magnetic separator unit 
is further augmented by a special 
patented design of magnet pole pieces 
which subject the material to a zig- 
zag movement as well as a rolling, 
cleansing action while in process. 

The magnet poles and belt are sub- 
merged while the coil windings are 
not submerged, and, therefore, not 
subject to moisture or sweating. They 
are amply protected, however, against 
physical damage and water splash by 
metal jackets which provide ventila- 
tion by complete air circulation. 

Through this wet method of magnetic 
separation unusually high concentrate 
recovery is possible with maximum 
capacity and low cost. The simple de- 
sign incorporated into this Stearns 
Type “MWI” magnetic separator in- 
sures fewer working parts, minimum 
of repair expense, ease and efficiency 
of operation. 


CATALOGUES RECEIVED 


The Cleveland Worm & Gear Co., 
Cleveland, Ohio, has issued an attrac- 
tively designed catalogue (No. 300) 
giving a comprehensive exposition of 
Speedaire Fan Cooled Worm Gear Re- 
duction Units. The Speedaire principle 
is fully detailed by means of photo- 
graphs, charts, diagrams and engineer- 
ing tables. 

Following the explanatory and 
descriptive material which comprises 
the first portion of the book, the design 
engineer will find carefully detailed 
instructions for planning installations 
of Speedaire units, with illustrative 
examples. 


Burdett Manufacturing Co., Chicago, 
lil., has released a new 114-page cata- 
logue giving descriptions and _illustra- 
tions of the Burdett “Infra-Red” Prin- 
ciple Gas Burners and Combustion 
Equipment. A great deal of engineer- 
ing and reference material is also in- 
cluded in this publication. 

The catalogue includes Burners, Mix- 
ing Equipment, Valves, Gas Pressure 
Regulators, Motors and Blowers, Pilot 
Safety Devices, Temperature Controls, 
Electrical Accessories and General En- 
gineering Data such as Velocity Pres- 
sures, Motor Ratings, Measurement of 
Electrical Power, Calculating Power 
Requirement Tables and Charts, Heat 
Losses, Thermal Capacity of Gases, etc. 





CATALOGUE & BULLETIN 
SERVICE 


Current catalogues and manufac- 
turers’ service bulletins received in 
this department may be obtained 
by writing to THE GLASS IN. 
DUSTRY. 
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PROGRAM FOR THE SEPTEMBER GLASS 
DIVISION MEETING 


As announced last month in THe Gass INpUsTRY the 
meeting of The Glass Division of The American Ceramic 
Society will be held in Pittsburgh on September 13 and 
14. 

The program for this meeting is as follows: Wednes- 

day Afternoon, September 13, session to be devoted to: 

1. “Corrosion of Glass Pots” discussed by Vincent 
Young of Bausch & Lomb Optical Co.; W. W. 
Oakley, Corning Glass Works; W. F. Curtis, Fos- 
toria Glass Co., and Carl J. Uhrmann, Imperial 
Glass Co. 

2. “Some Characteristics of Glass Pots” by R. K. Day 
and A. E. Badger, presented by R. K. Day, Libbey- 
Owens-Ford Glass Co. 

3. “Research of Glass Science Incorporated” by W. 
A. Weyl, Director. 

4. ASTM Committee C-14 will hold meetings Wednes- 
day night. 

Thursday Forenoon, September 14, session to be de- 

voted to: 
“Symposium on Refined Methods of Quality Con- 
trol,” F. W. Preston, leader; -partieipated:in by: Dr. 
Holbrook Working, Chief Quality Control Pro- 
gram, W.P.B.; Joe Manuele, Westinghouse Electric 
& Mfg. Co.; and Leonard Ghering, Preston Labo- 
ratories. 

The technical sessions will be under the chairman- 

ship of K. C. Lyon, Armstrong Cork Company. 


NEW SALES MANAGER AND ASSISTANT 
APPOINTED AT THATCHER 


John B. Miller has recently been appointed Sales Man- 
ager of the Beverage Container Division of the Thatcher 
Manufacturing Company at Elmira, N. Y. 

Mr. Miller has a broad knowledge of the beverage 
business, having formerly been General Manager of the 
Pepsi-Cola Elmira Bottling Company. Prior to this he 
was Sales Manager and Vice President of one of the 
company’s plants in Pennsylvania. 

Announcement has also been made of the appoint- 
ment of Rollin E. Baker as Assistant Sales Manager of 
the Beverage Container Division. Mr. Baker was formerly 
employed by the Shepard, Niles Crane & Hoist Corpora- 
tion, Montour Falls, N. Y., and The Gorton Company, 


WILLIAM BAUSCH NAMED TO SUCCEED 
BROTHER 


At a special meeting of the Bausch & Lomb Board of 
Directors, William Bausch was elected Chairman of the 
Board, succeeding his brother, Edward Bausch, who 
held that office for nine years prior to his death on 
July 30. 


The new Board Chairman has been with the com- 
pany for over sixty years. He was instrumental in es- 
tablishing the production of optical glass in this coun- 
try prior to the first World War, when European sources 
were shut off. Based on research commenced by him in 
1912, Bausch & Lomb has produced most of this vital 
material needed in both World Wars. 





Gunite’s Standard grade A 
fo 


Guide Rings 






Like all Gunite glasshouse castings Standard grade 
A is used for guide rings because it is best adapted 
to this particular purpose. 


There is a suitable Gunite Alloy for every type of 
glass mould part requirement. Miller plungers and 
guide rings, neck ring sticks, brushing stock, press 
and blow moulds. 

Write us for details 


GUNITE 
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ROCKFORD ILLINOIS 
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Grant Building, 


1907 was a great year... 
but 1910 was one of great progress 


Barney Oldfield’s auto whizzed over Daytona Beach at less than a half a minute to 
the mile . . . Curtiss made a record flight at 55 miles per hour . . . Paulhan’s biplane 
set a new altitude record—the dizzy height of 34 of a mile... all 
marks of progress which were forerunners of our modern transporta- 
tion. Banner Lime, then three years old, was also making progress, estab- 
lishing a new high in quality—the 
result of basic uniformity plus 
advanced processing methods. 

National Mortar & Supply Company, 
Pittsburgh, Pa. 


Established 1907. 


In four essential industries: steel, 
glass, agriculture and building, 
lime and limestone are essential 
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At the invitation of Joseph E. Seagram & Sons, Inc.. 
technical advisors, production executives and sales rep- 
resentatives of seven glass container companies met with 
representatives of the Seagram company last month 
in Louisville, Kentucky. to discuss standard specifications 
for whiskey bottles. The focal point of the meeting con- 
cerned the question of sensitivity, reliability and validity 
of measuring devices instrumental in bottle specification. 

It is stated that various 
differences and misunder- 
standings were solved and 
operational and research 
data helped to settle per- 
tinent questions relating 
to the subject. Certain 
technical factors which 
could not be immediately 
decided upon and which 
resulted in the presenta- 
tion of opinions, were 
made the subjects for re- 
search to be participated 


in by both container 
manufacturers and_ the 
glass user. A special 


committee, composed of 
one representative of 
each company, was 
formed for the purpose of further developing and expe- 
diting bottle specifications. 

Seagram's bottle specification No. 45, 6th revision, was 
discussed in detail by H. L. Shay, Specifications Research 
Department. After each item in the specification was 
read and explained, each glass company was given an 
opportunity to constructively criticize, submit, or revise 
the item of discussion. On such a basis every paragraph 
and point of the specification was either accepted or 
made a program for research by the glass manufacturer, 
the Seagram organization, or by a cooperative program. 

Other members of the Seagram organization who con- 
tributed to the program included Messrs. J. A. Pro- 
chaska, P. J. Martersteck, FE. C. Ziegler, D. Foster, A. 
Berg, and Mrs. M. H. Gates. 


It may be mentioned parenthetically that in coopera- 
tive efforts between glass container users and glass man- 
ufacturers it is felt among glassmen that all projected 
plans must be within the realm of practicality from a 
manufacturing standpoint. 


Those attending the meeting were: S. B. DeMerrell, G. 
Stuntz, R. Brooks Brown, and D. W. Sankey of Anchor 
Hocking; Messrs. G. F. Rieman, G. Fuller, W. Green, 
Leonard Sheli, and A. L. Stauft of Ball Brothers; Messrs. 
Roy A. Horning, C. O. Barrett, G. Dibert, H. C. Seaman. 
and H. S. Scott of Armstrong Cork Company; Mr. J. A. 
Steuernagle of Brockway; Messrs. Jack Hanson, and W. 
Nichols of Diamond Glass; Mr. C. D. Rau of Fairmount 
Glass Works; Messrs. Francis May, R. Board, H. Todd, 
and L. Wright of Foster-Forbes. 


H. F. Willkie, vice-president of Joseph FE. Seagram & 
Sons, Inc., expressed his appreciation to the glass sup- 
p pp g p 

pliers for their cooperation, not only relative to this 
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particular meeting, but also for their past production 
record of supplying glass bottles. 

Dr. E. H. Scofield of Seagram’s Division of Research 
explained the purpose of the meeting, and outlined the 
basis of Seagram’s research program. He stated that 


the following attitudes were most pertinent in regard to 
bottle specifications and standards: 
1. Everything which exists is measurable. 





2. As corollary to 1, anything which is not measur- 
able is hardly worthy of mention. 

3. Anything which has reached a state of perfection 
or a state of smooth operations is fundamentally 
archaic. 

1. A set of data is as meaningful as, and no more 

than, the operations which gave rise to it. 


5. In any operational situation the data and the 
scientifically derived conclusions to which they 
give rise must govern the ensuing action. 
Speakers for the glass suppliers were: Messrs. DeMer- 

rell, Rieman, Horning, Steuernagle, Hanson, Rau, and 


Board. 


VETERAN RE-EMPLOYMENT PROGRAM 
ESTABLISHED BY PITTSBURGH PLATE 


One of the first large organizations to announce a broad 
human policy of veteran re-employment, Pittsburgh Plate 
Glass Company has defined its attitude and spirit in three 
communications from the office of the president—one 
directly to every man in uniform; another to the family 
of each of these service men and women outlining what 
is being done; and a third to every manager and super- 
intendent in all plants and offices summarizing the legal 
obligations and how the company’s broad policy will be 
influenced by the utmost conscientiousness. 

Pittsburgh Plate uses the present re-employment law 
as the basis for its plan, but since the law is flexible. 
and an organization could possibly, within the legal 
framework, cause hardship or injustice to its former 
employees, the officials of this company intend to be more 
generous and helpful about jobs for returning men and 
women than the law requires. 
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GLASS IN THE WAR 
AND BO, 


In this war of materials, glass is playing 
a tremendously important part. Many 
kinds of glass are directly or indirectly 
aiding the over-all effort. From the 
lowly bottle or jar to the finest pre- 
cision bomb-sight lens, glass is filling 
requirements that no other product can 
meet. Not all glass contains Borax or 
Boric Acid but in some glasses these 


products are absolutely essential, de- 


pending upon the specific use for which 
the glass is intended. Twenty-Mule- 
Team Borax and Boric Acid is directly 
contributing to the war effort where these 
materials are essential batch ingredi- 
ents. Those manufacturers who are not 
now using Borax will find definite ad- 
vantages in quality of product and man- 
ufacturing operations by inclusion of 


Borax in the batch formula. 





PACIFIC COAST BORAX COMPANY 


DEPARTMENT G © 51 MADISON AVENUE ¢ NEW YORK 
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QUALITY CONTROL .. . 
(Continued from page 408) 





is a multiple cause. Several factors contribute to a com- 
posite result which is unsatisfactory. Each contributing 
organization points to the others, and the technical prob- 
lem is dwarfed by the problem in human relations. Those 
responsible for correcting the condition must display 
high qualities of leadership and tact to correct such 
situations. 


Revision of Specifications and Processes 


It has been noted that attainment of a controlled 
process is only part of the problem of defect prevention. 
In addition, the control limits of the process must bear 
a sound relationship to the limits of the product speci- 
fication. The implications of this are far-reaching, for 
the development of this “sound relationship” means, in 
essence, use of inspection data to revise processes and 
specifications. This completes the chain of information 
from specification, to manufacturing planning, to manu- 
facture, to inspection, and back to specification. 

It must be obvious that, when the process has reached 
a state of control, the shopman has reached the limit of 
what he alone can do. Given a controlled process which 
nevertheless produces defects, only an engineer can pro- 
vide the remedy. Either the process engineer must make 
an adjustment in the process, or the design engineer must 
make an adjustment in the design limits. 

Ideally, the control limits for the process should be 
comfortably contained within the product limits; there 
should be a margin of safety. Such margin provides 
that valuable no-man’s land within which the process 
may go somewhat out of control but without producing 
defectives. In this way action to get the process back 
into control may be taken before defectives are produced. 

Where no such margin of safety exists, the facts should 
be brought to the attention of the interested organizations. 
Sometimes provision of such a margin is ridiculously 
| simple (as in the case of the coils discussed earlier). 
| This is usually true when the distance between control 
limits is substantially less than the distance between 
product limits. The problem in such instances reduces 
‘to one of “centering” the process within the product lim- 
‘its. Such “centering” is normally accomplished with 
bease. A process engineer usually faces no trouble in 
making the product on the average thicker, longer, 
‘shorter, harder, etc. It is these types of changes which 
_ accomplish “centering.” 

However, where the distance between control limits 

"approaches the distance between product limits, even 

a controlled process will regularly produce defects. This 

"may, of course, be aggravated if there is lack of “center- 

_ ing,” and, frequently, the percentage of defectives can 

‘be reduced by achieving “centering.” But beyond this 
the answer lies in: 





1. Enduring the resultant percentage defective. 

2. Revising the process so that it yields greater uni- 
formity of product. 

3. Widening the product limits. 


The decision in any one case is obviously a decision 
on the special facts of that case. Consideration must be 
given to the difficulty of securing greater uniformity in 
the process, to the importance of the product limits, to 
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the ease of sorting the product for defects, to the expense 
of repairing or junking the defectives, etc. But in all 
cases the decision can be more accurate if the inspection 
data have been cast into that form which most clearly 
portrays the facts. 

Unless the program of “quality control” recognizes 
the possibilities inherent in use of inspection data to re- 
vise processes and specifications, one of the most im- 
portant benefits of modern quality-control technique has 
been disregarded. Such disregard has its repercussions 
on the remainder of the program as well. The inspection 
supervisor who knows that a controlled process regularly 
produces defects anyway soon learns that as the process 
gets out of control the percentage of defectives rises. He 
may then prefer to take action from the per cent defective 
data rather than from the control chart, for he can more 
readily explain the former to the operating supervisor. 
This reliance on percentage defective may also extend 
to those cases in which the control chart is a far better 
mechanism for regulating the process. The result is a 
serious limitation on the usefulness of the control charts. 


Point of Diminishing Returns for Use of 
Control Charts 


If the principle of control charts were carried out to 
the bitter end, there would be a control chart for every 
inspection item for every variety of piece or assembly 
made. In a large shop this would run into literally mil- 
lions of control charts and would be manifestly absurd. 
Clearly, there are varying degrees of need for control 
charts, and there are circumstances under which the 
effort required to set up and maintain the control chart 
is not economic, e.g., in jobbing work or in other vari- 
eties of nonrepetitive manufacture. The control chart is 
a comparison of the present with the past, and is of no 
avail where there is no past, or where the past is so re- 
mote as to be useless for purposes of current prediction. 


The Plant Executive and the Control Chart 


The alert plant executive ever strives to obtain first- 
hand knowledge of shop activities. Such firsthand assur- 
ance can greatly increase his grasp of the situation and 
can enable him to judge the extent of color present in 
the reports his subordinates bring him. However, much 
as he would like to see a great deal at firsthand, the lim- 
itations of time are against him. 

The control chart provides a means whereby the qual- 
ity features of shop processes can be paraded before the 
executive for his review. The control chart is a factual 
report, and there is no interpretation to be applied by a 
subordinate. The thing speaks for itself. Again, the 
control chart is so brief and clear that dozens of them 
can be reviewed in a short time. Those which show no 
lack of control can be passed over. Attention can be con- 
centrated on those which show lack of control. 

This feature of directing supervisory attention into 
those channels which require attention is of great prac- 
tical value. The effort of shop executives is spread over 
too much territory to permit full vigilance in all areas. 
It is therefore of great importance that the determination 
of what areas are to receive attention be based upon data 
rather than upon guess. The control chart can go far 


(Continued on page 422) 
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QUALITY CONTROL ... 
(Continued from page 421) 


in directing 


supervisory 
channels. 


attention into the proper 


Technical Problems of the Contro) Chart 


I have in this paper deliberately refrained from any 
discussion of the strictly technical problems surrounding 
the construction of control charts. Those who need to know 
the A, B, C of quality control are for the most part not 
concerned with how to construct control charts. They are 
concerned with knowing “what good is it and how do 
you operate it.” But if a plant is to use these statistical 
tools, it will need a statistical toolmaker, who thoroughly 
understands these technical problems. However, he need 
not be a mathematical statistician. The mathematical 
basis for the computation of control limits is by now 
largely reduced to tables which can be used effectively 
by any engineer. The shop executive, unless he has a 
penchant for mathematics, will do well to avoid the field 
of mathematical statistics and confine himself to a prac- 
tical understanding of “what good is it and how do you 
operate it.” 

For the engineer who is to use these tables, there is 
available a well-developed literature.° The younger en- 
gineer will do well to avail himself of this, for it is he 
who will be called upon to supply the technical skill for 
applying these control charts. He will be well rewarded 
for his diligence, for he can become a pioneer in this 
new technology which even today presages an engineer- 
ing romance. 

In the last decade, the mathematical techniques have 
been developed at a pace greatly exceeding the rate of 
practical application. Statisticians are today developing 
further refinements, and doing so in some areas which 
have received only limited test in practical application. 
This great body of technical development is often be- 
wildering to a plant executive who may conclude it is 
hopeless to teach shop supervisors anything so complex. 

The plant which is beginning the application of the 
techniques need not, and should not, at the outset be con- 
cerned with these refinements. It should concentrate on 
the application of the simple techniques. A plant which 
is undertaking product inspection for the first time has 
for the moment a sufficient task without trying simul- 
taneously to solve the problem of gage inspection. The 
first application of simple control charts may derive 80 
or 90 per cent of the possible benefit, whereas an effort 
to include complex statistical refinements may so increase 
the difficulty of making the applications that the entire 
project may become discredited or even fail altogether. 


Summary 


Modern quality-control technique is directed primarily 
at preventing defects from being made rather than pri- 
marily at sorting the product after defects have been 
made. Defect prevention requires that the manufactur- 
ing process be examined for any assignable causes of 
variation which are not inherent in the process. The de- 
tection of such assignable causes can be accomplished by 
an_ analysis of the inspection data. The elimination of 
the assignable causes requires a shop investigation and 
associated corrective action. 
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The statistical technique serves many purposes during 
this procedure. At the outset it indicates the presence 
of assignable causes of variation. Subsequently, when the 
process reaches a state of control, the statistical technique 
provides assurance of the absence of assignable causes 
of variation. In the final stages the statistical technique 
maintains a vigilance over the controlled process and an- 
nounces the entry of any new assignable causes of vari- 
ation. 

The control limits of the statistical technique must be 
established with full knowledge of their relation to the 
functional limits of the product. A controlled process is 
not an end in itself; it is a means to the end of meeting 
the functional limits in the most economical manner. 
Accordingly, the relation of the control limits to the 
functional limits should be adjusted to accomplish this 
economic objective. 

The control chart technique is admirably suited to 
facilitate executive review. This executive review car- 
ries with it the responsibility to see to it that corrective 
action is taken where such action is indicated. In the 
absence of corrective action, the control-chart technique 
deteriorates into a sterile paper-work procedure. 

The technical problems of constructing control limits 
and control charts have been fully treated in the extant 
literature. The hypotheses and formulas have been re- 
duced to practical tables which can be applied by the 
average engineer or shop supervisor. 

When a controlled process produces defectives, or can 
with little disturbance produce defectives, consideration 
should be given to revising the process or the specifica- 
tion to provide suitable margin between the control limits 
and the specification limits, Given a proper margin, 
the control chart discloses the presence of assignable 
causes of variation before such causes produce defects. 
This timely warning permits correction of the condition 
before any defectives are produced. 

The use of inspection data for revision of processes 
and specifications is a long step toward achievement of 
full cooperation between the engineers and the shop, and 
toward unifying the entire shop in the handling of the 
inspection function. 


4 See “Guide for Quality Control and Control Chart Method of Analyz- 
ing Data,” American Standards Association, Standard ZI1.1-1941 and 
Z1.2-1941. 


5A good beginning is the American Standards Association publication, 
supra. 


FACILITIES OF PITTSBURGH PLATE TO BE 
EXPANDED 


Plans have been announced for a $330,000 addition to 
the Pittsburgh Plate Glass Company’s production facili- 
ties at their Creighton, Pennsylvania plant, already one 
of the world’s largest plants for the production of pol- 
ished plate glass, laminated glass products, and glazed 
assemblies for aircraft. This addition will further in- 
crease its capacity for the production and assembly of 
aircraft turrets, blisters, noses and canopies. 

The new building will be 108 by 180 feet, and its con- 
struction has been approved by WPB. It will be located 
between the plate glass plant and laminating and as- 
sembly plants, on ground already owned by the com- 
pany. 


THE GLASS INDUSTRY 




































o” 


MWfore sales are made . . . turnover is greater 

‘and profits are larger . . . on products dec- 
orated with Meyercord Decals. Why? 

Because Decorative Decals create eye 

appeal, attract favorable attention, and 

make products stand out. Eye appeal means 

buy appeal! Your product has to be seen to 

4 be sold! That’s why more and more sales- 

wise manufacturers are decorating their 

®%\ products with Meyercord Decorative 

») Decals. They know that Meyercord Decals 

w give them hand-painted effects at a fraction 

= — of the cost. They’re durable, washable, avail- 

~ able in any colors, sizes, designs, — and 
easily applied at production-line speed. 

_-~ Decide now to give your product a head 

~ start in the post-war race for sales. Consult 

us now...send a sample of your product for 

recommendations or write for complete de- 

tails—no obligation. Address Dept. 20-9, 


Buy War Bonds...and Keep Them! 
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POLAROID 


Glass Inspection polariscope 


Large Field — Brilliant Strain Patterns 
Adjustable—Binocular Viewing— Precise 


If your problem is strain detection we can help you 
through Standard Equipment or Special adaptations. 


Send for descriptive bulletin 


THE POLARIZING INSTRUMENT CO. 
41 EAST 42nd STREET 





NEW YORK CITY, 17 














GLASS THESES... 
(Continued from page 401) 


% inch rods were fired suspended by one end, to insure 
reasonable straightness. 

The thermal shock tests were indeterminate, because 
no real fractures could be obtained, only a weakening of 
the bars by exceedingly fine cracks. 

Measurements of thermal expansion were made by the 
fused silica dilatometer, with dial gage. The heating 
rate was 5° C per minute, and the experiments were 
carried above 800° C. 

The results indicated that the bodies made with Pyrex 
glass bond had about 20 per cent less expansibility than 
the corresponding feldspar bodies. The coefficients of 
expansion of 1P and 2P are definitely higher than that 
of the original glass, showing that influences of dissolved 
material and of crystalline compounds come strongly into 
play. The upward breaks in the expansion curves in 
the region of the alpha-beta quartz inversion are some- 
what more marked for the feldspar bodies. 


COEFFICIENTS OF LINEAR THERMAL EXPANsion (X< 10°) 


Range° C  — Body No. 1 IP 2 2P 
20-200 52 44. 47 37 
20-400 63 49 55 43 
20-800 70 57 60 50 


1Curtis, H. L., Bul. Natl. Bur. Stand. 11 359 (1915). 

2Fulda, M., Spreshsoal, 60, 1927. Also, Ceram. Abs. 7, 150, 1928. 

3See discussion in Morey, Properties of Glass,” ‘Chap. XVII. 

‘Littleton. J. T., and Wetmore, W. L., Jour. Amer. Cer. Soc. 19 
243-245 (1936). 

5Badger, A. E., 


and White, J. F., Jour. Amer. Cer. Soc., 9 271-274 
(1940). 













WM. V. FISHER ELECTED PRESIDENT OF 
ANCHOR HOCKING 


At a meeting of the Board of Directors of the Anchor 
Hocking Glass Corporation, on August 1, William V: 
Fisher, formerly Vice President and General Manager, 
was elected President. Mr. 
Fisher has been associat- 
ed with the firm for twen- 
ty-five years. 

Mr. Fisher succeeds I. 
J. Collins who was elect- 
ed Chairman of the Cor- 
poration, a newly estab- 
lished office. Mr. Collins 
was President of the firm 
ever since the Hocking 
Glass Company was 
founded thirty-eight years 
ago. 

Cyrus L. Fulton, for- 
merly Assistant Treasurer and Assistant Secretary, was 
elected Treasurer and re-elected Assistant Secretary at 
the same meeting. 


Buy War Bonds 
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GLASS RESEARCH ... 
(Continued from page 409) 


must be very different to permit oxygen alignment in 
accordance with the third and the stronger of the two 
ions. In this case it is expedient to compare “strength 
of the electric field” by the ratio of the charge over the 
zZ 
square of the interionic distance —.' Again, for sub- 
2 
a 
group elements, polarization and charge distribution 
have to be accounted for. But in the main groups, 
zZ 
glass formation appears possible if the difference of — 
a2 
is larger than .7 in binary and .07 in ternary glasses. 
This semiquantitative consideration may assist the 
search for new composition fields. 

The structural type of the glass is further revealed by 
breaks in the solubility-composition curves. 

A fascinating field for experimentation is the fluores- 
cence and color change in systematically varied base 
glasses. Some examples prepared in the laboratory of 
the lecturer were demonstrated. 





4 . So 72 
iDietzel abbreviated 





z 
to — because in oxide glasses z2 = 2 = const. 
2 


2 
a 


2 ae 
and the factor 2 can be omitted in a comparison. 


SALES ORGANIZATION OF LIBBEY 
GLASS EXPANDED 


The opening of three new branch sales offices and the 
transfer of branch executives within the sales organization 
of the Libbey Glass Division of the Owens-Illinois Glass 
Company have been announced. 

New branches were opened recently in Philadelphia, 
Atlanta and, San Francisco. 

Donald A. Marquis, formerly of the Owens-Illinois 
Glass Container Division on the west coast, will have 
charge of all Libbey sales in the coastal states. 

J. K. Miller, formerly representing Libbey in the 
Washington, D. C., area, has taken charge of the new 
office in Philadelphia, and J. M. McCullough, formerly 
in Libbey’s St. Paul office, is manager of the new branch 
in Atlanta. 

C. J. Zihlman, formerly manager of the Detroit branch, 
has been transferred to New York, and J. T. Guitteau, 
formerly of the Pittsburgh office, has taken charge in 
Detroit. 


LT. ROBERT L. WARREN, JR., MARRIED IN 
ENGLAND 


Word has been received that Lt. Robert L. Warren, 
Jr., son the President of Brockway Glass Company, Inc., 
Brockway, Pa., was married on July 9 somewhere in 
England. 

Lt. Warren was graduated from Lafayette College, 
Easton, Pa., in 1940 and from the Harvard Graduate 
School of Business in 1942. Upon leaving Harvard he 
immediately enlisted and after receiving his commission 
was sent to England where he has been located for more 
than a year. He is in command of a truck company with 
the Ninth Army Air Force. 
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This electronic tube making unit fills the 
needs of schools, colleges, experimental 
and research laboratories for a compact 
machine complete in itself and capable 
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the construction of incandescent lamps, 
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devices. 
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REFRACTORY CORROSION .. . 
(Continued from page 404) 


the excess glass allowed to drain off. Two series of tests 
were made: one with an ordinary soda-lime-silica bottle 
glass; the other with a commercial glass containing 10% 
lead oxide. 

The results are illustrated in Figure 1. At the left isa 
specimen before test (A). The upper series shows speci- 
mens which had been immersed in soda-lime glass. High. 
alumina specimens are at the left and high-silica at the 
right. Corrosion is greater at the top of the notch 
(downward-facing) than at the bottom (upward-facing) 
in all cases. “Necking-down” of the specimens is evident 
at the metal line. It must be emphasized that these sam- 
ples were left in the furnace for various times and do 
not show the relative resistance to corrosion of the re- 
fractory compositions. 

The lower series shows the specimens after being cor- 
roded by the lead glass. Again all specimens exhibit 
greater corrosion at the top of the notch. 

The results of these tests indicate that the change in 
density produced when refractory dissolves in molten 
glass may not be an important factor in the corrosion 
phenomena. In all tests made in lead-glass, a less dense 
glass should be produced by corrosion which should 
cause greater corrosion on the bottom of the notch. This 
reasoning would apply also to part of the lime-glass 
series where silica content of the refractory is high (near 
right-hand side of figure). However, all specimens ex- 
hibited increased corrosion at the top of the notch, the 
attack being apparently independent of the density ef- 
fect. The latter effect must exist but may be insignificant 
in comparison with other factors which affect the corro- 
sion, in particular, the effect of thermal convection cur- 
rents. 












1§. R. Scholes: Glass Ind., 5, 161 (1924). 
2D. W. Ross: Jour. Amer. Ceram. Soc. 9, 641 (1926). 

3(a) H. Insley: Jour. Amer. Ceram. Soc. 7, 583 (1924). 

(b) J. F. Hyslop, R. Gum, H. Biggs: Jour. Soc. Glass Tech., 
10, 405 (1926). 

K. Endell and C. Wens: Glastech. Ber. 13, 


Trans. 


(c) 78 (1935). 









BOOK REVIEW 





“Wear, A Discussion oF THE MECHANISM OF WEAR 


PHENOMENA AND INFLUENCING FACTORS” 


by D. Landau 





The Nitralloy Corporation of New York City has 
released a 46-page booklet dealing with “Wear,” written 
by Mr. D. Landau, who is Industrial Applications En- 
gineer of the Corporation. 

Since this is probably the first book in the English 
language on the subject of wear it should be a welcome 
addition to technical literature. Some of the chapter 
headings will give the reader an idea of how the subject 
is treated: The Mechanism of Wear; Wear and Physical 
Properties; Surface Melting; Specific Pressures; Lubri- 
cants and Wear; Scoring; Fretting; Gear Pitting; Work 
Hardening; Chemical Effects; Surface Finish and Wear, 
etc. 












The author has crystallized a considerable amount of 
data into a small space and made its reading a profitable 
pleasure. 





THE GLASS INDUSTRY 
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INVENTIONS AND INVENTORS ... 





(Continued from page 411) 


shaped form with extensions, 7, protecting the edges of 


the glass and with the horizontal extension, 6, to be used 
jn mounting the glass for use. 
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Fig. 5. 2,353,473 : Keslar. Sealing laminated safety glass 
and shaping the extended plastic interlayer so it may be 
used in mounting the glass for service. 


Glass Wool and Fiber 


Patents of the Owens-Corning Fiberglas Corp. included 
2,353,936 and 2,353,937, granted to Irving N. Smith, for 
air filtering devices comprising a base of fibrous glass 
eoated. with suitable substances, including in the first 
case zinc or lithium chloride and a wetting agent, and 
in the latter patent zinc chloride, cellulose and a wetting 
agent. 

Other Owens-Corning patents included three issued to 
Ed Fletcher of Newark, Ohio, 2,352,780; 2,352,781; 
2,353,887. The first relates to apparatus for winding 
a continuous strand of material on a core in such a man- 
ner that as the layers of strands are built up they will 
progressively step back from the end of the spool so that 
a larger and more secure package can be prepared. The 
strand is made up of a large number of individual fila- 
ments or fibers which are not twisted together and it 
therefore does not possess integrity in the degree found 
in yarn. Intertangling is to be guarded against, and 
this method of winding has been helpful. The second 
Fletcher patent attacks the same problem. In it, he pro- 
vides for a winding that traverses the spool at a sharp 
angle so that successive strands will not lie close beside 
each other. The possibility of tangling is very little if 
the strand is made to traverse half the length of the 
package for each revolution, and apparatus for accom- 
plishing this is the subject of the patent. The third 
Fletcher patent concerns other subject matter: apparatus 
for attenuating fibers by means of toothed rolls which 
stretch them as they are drawn from the die or bushing 
in which they are formed. 

A use for glass fibers in increasing the strength of resi- 
nous sheets is described in patent 2,354,110. assigned to 
Westinghouse Electric and Mfg. Co. by James G. Ford 
and Roger D. Spencer of Pittsburgh. 


®@ Dr. William A. LaLande Jr., formerly Director of Re- 
search of Attapulgus Clay Company, has joined the Re- 
search and Development Department of the Pennsyl- 
vania Salt Manufacturing Company as Director of Re- 


search. 
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You breathe pure, dust-free air in a batch room 
equipped with Smith Mixers. That's because 
the Smith is dust-sealed during the entire 
cycle of operations — charging, mixing and 
discharging. There’s no chance for dust or 
vapor to escape. Eliminates silicosis hazard. 
Promotes employee health and efficiency, at 
the same time producing quality glass batch- 
es in the shortest possible mixing period. 


Mix Your Glass Batches in a 
DUST SEALED SMITH MIXER! 


The famous Smith duo-cone 
drum, with its scientific 
“end-to-center” mixing ac- 
tion, insures uniform batch- 
es, improved quality of glass 
and greater production. 
Built in all standard sizes 
up to 112 cu. ft. Ask for data. 
The T. L. SMITH CO. 
2898 NORTH 32nd STREET 
MILWAUKEE 10, WISCONSIN 
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